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EFFECT  OF  RADIATION  ON  HUMAN  HEALTH 

Radiation  Health  Effects  of  Medical  and  Diagnostic 

X-Rays 


TUESDAY,  JULY  11,  1978 

House  of  Representatives, 

Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  2:16  p.m.  in  room 
2322,  Rayburn  House  Office  Building,  Hon.  Paul  G.  Rogers,  chair- 
man, presiding. 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

Today’s  hearings  are  a continuation  of  the  committee’s  oversight 
into  the  effects  of  radiation  on  human  health.1  This  set  of  hearings, 
which  will  continue  through  this  week,  will  address  the  area  of 
medical  and  dental  diagnostic  X-rays. 

We  began  these  hearings  earlier  this  year  by  looking  into  the 
atomic  bomb  tests  of  the  1950’s  and  1960’s  and  this  was  rather 
dramatic  indeed.  There  may  have  been  one-half  million  people 
involved  with  these  tests. 

By  comparison,  there  are  an  estimated  240  million  X-ray  proce- 
dures ordered  each  year  by  medical  and  dental  practitioners.  This 
represents  nearly  90  percent  of  the  manmade  radiation  to  which 
- the  general  public  is  exposed. 

Because  this  is  manmade  radiation  it  can  be  controlled.  I am 
unaware  of  any  movement  which  would  have  us  turn  away  from 
the  use  of  X-rays.  The  benefits  of  X-rays  are  well  documented. 

There  is  concern,  however,  about  the  over  use  of  X-rays,  the 
potential  health  hazards  posed  by  X-rays,  and  the  existing  levels  of 
X-ray  exposures  which  we  now  consider  safe. 

The  overutilization  of  X-rays  for  diagnostic  purposes  alone  is 
estimated  to  cost  the  public  $2  billion  a year.  This  cost  implication 
is  quite  aside  from  the  health  implications  which  some  men  and 
women  of  science  have  told  us  are  not  being  properly  addressed. 

Our  witnesses  today  are  scientists,  practitioners,  ana  consumers 
who  share  a common  bond— that  being  a concern  over  medical  and 
dental  use  of  X-rays  for  diagnostic  purposes. 

There  have  been  estimates  that  7 out  of  every  10  Americans 
receive  X-rays  each  year.  If  we  do  have  a potential  health  problem 
with  X-rays,  then  I think  that  these  figures  express  vividly  the 
scope  of  the  problem. 


‘ Volume  1,  “Effect  of  Radiation  on  Human  Health,  Health  Effects  of  Ionizing  Radiation,"  held 
January  24,  25,  26,  February  8,  9,  14,  and  28,  1978,  Serial  No.  95-179. 
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Dr.  Carter  may  have  a statement. 

Mr.  Carter.  Thank  you,  Mr.  Chairman.  I am  pleased  to  join  you  - 
in  holding  hearings  this  week  on  the  topic  of  medical  ana  dental 
diagnostic  X-rays  as  part  of  our  subcommittee’s  work  on  the  health 
effects  of  low-level  radiation. 

As  a physician,  I am  particularly  aware  of  the  lifesaving  poten- 
tial of  diagnostic  and  therapeutic  radiology,  as  well  as  the  possible 
health  risks  associated  with  exposure  to  ionizing  radiation. 

We  know  that  in  order  to  make  an  informed  judgment  about 
whether  or  not  to  use  X-ray  techniques,  there  must  be  a weighing 
of  the  known  risks  and  benefits  to  the  patient.  And,  of  course,  the 
sophistication  of  that  judgment  depends  on  the  nature  of  the  scien- 
tific and  medical  knowledge  available  at  that  time. 

Over  the  years  we  have  seen  how  dramatically  that  knowledge 
and  medical  practice  have  changed. 

For  example,  in  the  past,  radiation  treatment  was  relatively 
commonplace  and  X-rays  were  used  for  a variety  of  conditions  from 
ringworm  of  the  scalp  to  tuberculosis.  Also,  children  with  thymus 
enlargement  or  swollen  tonsils  or  acne  were~given  therapeutic 
doses  of  X-rays.  Nowadays,  we  realize  that  these  procedures  are  not 
advisable,  particularly  in  light  of  alternative  treatment  procedures. 
Yet  in  the  past  they  were  considered  acceptable. 

Therefore,  it  is  essential  that  we  base  our  decisions  about  the'  use 
of  X-rays  on  the  best  available  information  regarding  benefits  and 
risks  to  the  particular  patient.  Our  subcommittee’s  previous  hear- 
ings have  increased  our  awareness  about  the  potential  risks  of  very 
low  levels'of  radiation,  and  certainly  we  must  not  take  its  medical 
application  lightly.  I doubt  that  any  physician  or  dentist  does. 

Clearly,  we  must  do  all  that  we  con  to  insure  that  patients  are 
not  exposed  to  unnecessary  X-ray  procedures  or  to  faulty  equip- 
ment. Personnel  who  administer  X-rays  should  be  well  trainee  in 
the  use  of  these  techniques  and  knowledgeable  about  safety  precau- 
tions. 

Yet  we  must  not  refrain  from  using  diagnostic  and  therapeutic 
radiology  simply  because  there  are  risks  involved.  There  are  risks 
associated  with  just  about  everything  we  do.  What  we  must  do  is 
make  the  best  possible  judgment,  in  light  of  current  knowledge, 
about  the  risks  and  benefits  of  X-ray  for  a particular  patient.  And 
we  must  continue  to  seek  the  information  necessary  to  make  the 
best  possible  decisions  for  our  patients  and  the  public  health  in 
general. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you. 

Our  panel  today  will  be  composed  of— and  if -they  would  like  to 
take  seats  at  the  witness  table  as  I call  their  names,  the  committee 
would  appreciate  it— Dr.  Rosalie  Bertell,  Buffalo,  N.Y. 

Is  Dr.  bertell  here? 

We  welcome  you.  If  you  would  like  to  take  a chair. 

Is  Dr.  Priscilla  Laws  here  yet? 

Dr.  Laws,  we  welcome  you;  associate  professor  of  physics,  Dickin- 
son College,  Carlisle,  Pa. 

Dr.  John  L.  McClenahan,  who  is  a practicing  radiologist.  Doctor, 
we  welcome  you. 
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Dr.  Leon  Phillips,  the  associate  professor  of  radiology,  University 
of  Washington,  University  Hospital  of  Seattle.  Dr.  Phillips,  we  are 
pleased  to  have  you  with  us. 

Dr.  Allan  B.  Reisldn,  who  is  professor  and  chief  of  radiology, 
Department  of  Oral  Diagnosis,  Division  of  Oral  Radiology,  Univer- 
sity of  Connecticut,  School  of  Dental  Medicine. 

Rose  Kushner,  who  is  director  of  the  Breast  Cancer  Advisory 
Center  in  Kensington,  Md. 

The  committee  welcomes  each  of  you  to  the  hearings.  We  wish  to 
express  to  you  the  committee's  appreciation  for  your  willingness  to 
appear  this  afternoon  and  to  help  ua  with  your  expert  advice  on 
this  subject  matter.  Your  statements  will  be  made  a part  of  the 
record  in  full. 

Perhaps  we  will  start  with  Dr.  Phillips. 

STATEMENTS  OF  LEON  A.  PHILLIPS,  M.D.,  ASSOCIATE  PROFES- 
SOR  OF  RADIOLOGY.  UNIVERSITY  OF  WASHINGTON;  PRISCIL- 
LA W.  LAWS,  PH.  D.,  ASSOCIATE  PROFESSOR  OF  PHYSICS, 
DICKINSON  COLLEGE;  JOHN  L.  McCLENAHAN,  M.D.,  PHILA- 
DELPHIA, PA.;  ALLAN  B.  REISKIN,  D.D.S.,  PROFESSOR  OF  RA- 
DIOLOGY, DEPARTMENT  OF  ORAL  DIAGNOSIS,  8CHOOL  OF 
DENTAL  MEDICINE,  UNIVERSITY  OF  CONNECTICUT;  ROSALIE 
BERTELL,  PH.  D.,  GNSH,  BUFFALO.  N.Y.;  AND  ROSE  KUSHNER, 
EXECUTIVE  DIRECTOR,  BREAST  CANCER  ADVISORY  CENTER 

Dr.  Phillips.  Thank  you,  Chairman  Rogers,  Dr.  Carter,  and 
guests. 

As  an  academic  radiologist  for  22  years,  I have  long  been  aware 
of  several  areas  in  diagnostic  radiology  where  the  contribution  to 
patient  care  is  questionable  in  relation  to  the  expense  involved  and 
the  patient  radiation  received.  I would  like  to  share  with  you  today 
some  experiences  and  data  gathered  in  utilization  review  projects 
performed  at  two  Seattle  hospitals.  The  projects  involve  two  diag- 
nostic radiographic  procedures  which  are  peformed  by  most  hospi- 
tals in  the.  United  States:  skull  radiography  and  X-ray  pelvimetry. 

All  radiologists  will  admit  that  there  is  an  extremely  low  infor- 
mation yield  in  radiography  of  the  skull.  This  was  documented  by  a 
3-month  sampling  back  in  1967  at  Harborview  Medical  Center  in 
Seattle,  whicn  revealed  that  only  1 skull  examination  out  of  every 
41  actually  made  a significant  contribution  to  patient  care.  A pros- 
pective study  was  therefore  designed  and  performed  by  Drs.  Bell 
and  Loop  of  the  University  of  Washington  Department  of  Radiol- 
ogy in  1969-70  utilizing  a hypothesized  high  yield  criteria  list 
indicating  the  need  for  skull  radiography  in  trauma.  This  study 
identified  93  skull  fractures  in  1,500  skull  examinations^  and  only  1 
of  these  would  not  have  been  detected  had  the  high  yield  criteria 
been  applied,  while  434  examinations  would  not  have  been  done.  At 
this  time  it  was  suggested  that  the  high  yield  criteria  might  save 
$15  million  a year  in  health  care  costs  nationally. 

In  1973,  the  Utilization  Review  Committee  of  the  University 
Hospital  reviewed  the  foregoing  report  and  recommended  imple- 
mentation of  the  high  yield  criteria  list  in  its  emergency  room. 
This  proposal  was  opposed  by  the  Department  of  Neurosurgery, 
and  a policy  was  promulgated  which  stated  that  all  patients  pre- 
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senting  with  a history  of/or  clinical  signs  of  skull  trauma  would  be 
seen  by  a member  of  the  Department  of  Neurosurgery  who  would 
make  the  decision  as  to  the  need  for  skull  radiography.  The  Utiliza- 
tion Review  Committee  monitored  this  policy,  documenting  the 
inability  of  the  neurosurgeon  staff  to  meet  this  commitment  and 
compared  the  indications  used  for  skull  radiography  against  the 
criteria  list  that  had  been  proposed.  A monthly  summary  of  this 
activity  was  prepared  and  circulated  to  all  physicians  able  to  re- 
quest this  examination  from  the  emergency  facility.  This  monitor- 
ing effort  produced  the  following  results: 

Skull  radiography  decreased  39  percent  in  the  emergency  facili- 
ty; 

All  significant  positive  results  were  identified  by  the  high  yield 
criteria  list; 

If  the  high  yield  criteria  list  had  been  used,  the  number  of  skull 
examinations  would  have  been  reduced  80  percent. 

In  1974,  a medical  staff  ad  hoc  committee  reviewed  the  collected 
data  and  agreed  upon  a modified  high  yield  criteria,  with  only  13 
criteria  now,  whicn  became  a part  of  a new  policy  on  emergency 
facility  skull  radiography.  This  policy  encouraged  voluntary  com- 
pliance with  the  high  yield  criteria  list,  and  the  Utilization  Review 
Committee  continued  its  monitoring  efforts.  Once  again,  there  were 
no  significant  positive  reports  identified  for  other  than  the  high 
yield  criteria  and  the  compliance  rate  remained  at  only  about  50 
percent. 

During  the  academic  year  1975-76,  the  Bureau  of  Radiologic 
Health  of  the  Food  and  Drug  Administration  supported  a project 
comparing  the  utilization  pattern  at  Harborview  Medical  Center 
where  there  was  no  policy  or  other  constraints  for  requesting  skull 
radiography  to  that  of  the  University  Hospital  with  a defined 
policy  containing  a high  yield  criteria  list.  Retrospective  reviews  of 
the  radiology  reports  and  the  patients’  charts  were  made  6 to  8 
months  following  the  performance  of  the  examinations  in  all  cases 
receiving  a positive  report  and  including  all  cases  with  high  yield 
criteria  indicated  at  the  University  Hospital  facility. 

At  Harborview  Medical  Center  there  were  2,275  skull  examina- 
tions which  were  made,  which  represented  an  increase  of  60  per- 
cent since  the  1972-73  academic  year.  At  the  University  Hospital, 
only  258  examinations  were  made,  representing  a decrease  of  40 
percent  since  the  1972-73  academic  year.  The  ratio  of  significant 
positive  reports  to  total  examinations  was  1 in  44  at  Harborview 
and  1 in  28  at  the  University  Hospital.  Once  again,  at  both,  facili- 
ties there  were  no  significant  positive  reports  made  for  patients 
that  did  not  have  one  of  the  high  yield  criteria  identified. 

A current  project  being  conducted  as  an  ancillary  services  dem- 
onstration project  for  the  Washington  State  Professional  Standards 
Review  Organization  and  supported  by  the  Bureau  of  Radiologic 
Health  involves  implementation  of  a high  yield  criteria  list  now 
containing  only  nine  criteria  at  both  the  Harborview  Medical 
Center  and  the  University  Hospital.  After  9 months,  a 31  percent 
reduction  in  skull  radiography  has  been  recorded  at  Harborview 
and. .a  further  reduction  to  60  percent  of  the  premonitoring  rate  at 
the  University  Hospital.  If  full  compliance  with  the  criteria  list 
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had  been  achieved,  there  would  have  been  a decrease  of  more  than 
80  percent  at  both  institutions. 

Why  has  voluntary  compliance  with  the  high  yield  criteria  list 
averaged  only  60  to  oO  percent?  The  answer  to  this  lies  in  the  fact 
that  the  overall  community  standard  remains  that  of  routine  film- 
ing of  all  head  trauma  cases,  and  physicians  are  afraid  that  if  they 
don't  make  skull  films,  they  may  be  inviting  malpractice  activity. 

A thorough  review  of  the  literature  and  tne  experience  of  mal- 
practice insurers  indicates  that  physicians  are  much  more  likely  to 
be  sued  for  missed  diagnosis  after  obtaining  skull  films  than  for 
not  making  them  at  all.  Indeed,  unwarranted  reliance  on  a nega- 
tive skull  examination  appears  to  be  the  cause  of  most  malpractice 
suits  involving  skull  films.  An  excellent  example  of  this  is  a record 
malpractice  award  of  over  $4  million  made  in  a San  Francisco 
court  when  unwarranted  reliance  on  a false  negative  skull  radio- 
graphic  examination  contributed  to  inadequate  patient  examina- 
tion and  subsequent  inadequate  observation  with  resulting  exten- 
sive paralysis  of  a 13-year-old  boy.  Skull  radiography  actually  ap- 
pears to  increase  a physician’s  legal  jeopardy.  When  this  fact  be- 
comes more  generally  appreciated,  physicians  will  not  insist  upon 
making  routine  skull  examinations  in  emergency  rooms. 

A review  protocol  has  been  designed  for  auditing  skull  radiogra- 
phy in  nonteaching  hospitals  in  the  State  of  Washington  and  ulti- 
mately, for  use  of  PSRO’s  in  other  States. 

A revealing  speculation  as  to  the  potential  impact  6f  controlling 
the  utilization  of  skull  radiography  in  the  United  States  can  be 
appreciated  by  examining  a few  brief  statistics: 

the  number  of  skull  radiographic  examinations  performed  in  the 
United  States- in  1370  was  4,220,000. 

The  number  of  skull  radiographic  examinations  made  in  the 
United  States  in  1978— this  assumes  a 50  percent  utilization  in- 
crease—the  total  in  197f  would  be  approximately  6,330.000. 

The  average  cost  of  skull  radiography  today  is  $60,  and  the 
probable  total  value  of  skull  radiography  in  the  United  States  in 
1978  is  $316,600,000. 

Our  studies  suggest  that  this  figure  can  be  reduced  quite  easily 
to  50  percent  and/ with  good  adherence  to  a high  yield  criteria  list, 
to  a possible  80  percent,  without  adverse  effect  to  patient  care. 

Now,  a second  area  of  suspected  malutilization  of  the  ancillary 
service  of  diagnostic  radiology  is  X-ray  pelvimetry,  this  area  is 
more  important  for  the  excessive  radiation  involved  rather  than  for 
the  costs.  It  is  now  the  greatest  single  source  of  fetal  irradiation. 
Even  though  this  irradiation  is  still  considered  a low  dose  level— 
and  I think  the  fetus  gets  about  700  to  800  milliroentgens  with  this 
examination— most  experts  now  agree  that  there  is  an  increased 
incidence  of  leukemia  and  other  childhood  malignancies  at  these 
dosage  levels. 

A review  of  the  current  literature  in  regard  to  the  utility  of 
X-ray  pelvimetry  suggests  that  this  procedure  is  relatively  useless  in 
predicting  difficulties  in  the  outcome  of  labor.  A comprehensive 
study  of  67,000  single  deliveries  from  16  training  institutions  made 
in  1976  included  an  evaluation  of  over  4,600  pelvimetries  in  which 
the  following  observations  were  made: 
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There  were  no  consistent  factors  or  combination  of  factors  which 
indicated  the  need  for  pelvimetry. 

There  was  no  consistent  relationship  between  pelvimetry  and  the 
cesarean  section  ratee  at  the  hospitals  in  the  study. 

Pelvimetry  did  not  significantly  shorten  labor  in  those  women 
with  cephalopelvic  disproportion  when  compared  to  the  use  of  clini- 
caHudgment  alone. 

The  mean  and  median  labor  lengths  for  women  with  pelvimetry, 
were  about  2 hours  longer  than  those  without  pelvimetry. 

It  would  appear  that  the  onlv  remaining  role  for  X-ray  pelvim- 
etry is  in  the  .management  of  a breech  presentation  if  vaginal 
delivery  is  contemplated. 

At  the  University  of  Washington  Hospital,  we  make  approxi- 
mately 100  to  200  pelvimetries  each  year,  mostly  by  insecure  resi- 
dents in  training  seeking  assurance  and  believing  that  it  was  neces- 
sary to  avoid  litigation  activity.  When  this  utilization  pattern  was 
discussed  with  senior  members  of  the  Department  of  Obstetrics,  in 
the  light  of  growing  literature  on  radiation  hazards  and  utilization 
of  X-ray  pelvimetry,  a policy  was  promulgated  which  required  all 
X-ray  pelvimetry  to  be  approved  by  a senior  staff  physician,  this 
policy  has  all  but  eliminated  X-ray  pelvimetry  as  a source  of  fetal 
radiation  at  the  University  Hospital;  there  have  been  only  two 
poorly  indicated  studies  performed  in  the  last  7 months.  When  they 
were  examined  these  were  ones  they  failed  to  screen;  they  sneaked 
through. 

The  weight  of  evidence  against  X-ray  pelvimetry  is  now  such 
that  the  time  has  come  for  it  to  be  drastically  curtailed.  The 
Washington  State  Professional  Standards  Review  Organization  is 
now  proceeding  to  evaluate  the  utilization  pattern  and  to  educate 
physicians  concerning  the  use  of  X-ray  pelvimetry  in  hopes  of 
spreading  the  results  observed  at  the  University  Hospital  to  the 
rest  of  the  State  of  Washington. 

In  summary,  I would  like  to  make  the  following  three  state- 
ments. The  concurrent  implementation  of  a high  yield  criteria  list 
has  reduced  skull  radiography  more  them  30  percent  at  Harborview 
Medical  Center  and  more  than  60  percent  at  the  University  Hospi- 
tal. Outcome  analyses  by  retrospective  chart  reviews,  reveal  that 
skull  radiography  can  be  reduced  by  as  much  as  80  percent  without 
adverse  effect  upon  patient  care,  and  X-ray  pelvimetry  can  prob- 
ably be  abandoned,  except  for  possible  use  in  breech  presentation 
with  anticipated  vaginal  delivery. 

Thank  you  very  much. 

[Attachment  to  Dr.  Phillips  prepared  statement  follows:] 
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Skull  Radiography  Policy  THIS  FORM  MUST  ACCOMPAJfl  ALL 

for 

Emergency  Facilities  of  REQUESTS  FOR  SKULL  RADIOGRAPHY. 

Harbor*  lew  Medical  Center 
and 

University  of  Washington  Hospital 


All  patient's  presenting  to  these  emergency  facilities  should  have  a careful 
clinical  evaluation  prior  to  requesting  skull  radiography.  The  following 
clinical  situations  should  have  skull  radiography  without  fall.  If  any 
other  clinical  reason  for  requesting  skull  films  exists,  please  list  under 
(10)  Other  . 


/ / 1.  Unconsciousness  (Including  unarousable  alcoholic)  at  tine  of 

presentation  to  emergency  facility. 

O Documented  decreasing  level  of  consciousness  or  progressive 
mental  deterioration. 

Q 3.  History  of  previous  cranlotoa^y  with  shunting  tube  In  place. 

/ / 4.  Skull  depression  or  subcutaneous  foreign  body  palpable  or 
identified  by  probe  through  laceration  or  puncture  wound. 

o Hemo tympanum  or  fluid  discharge  from  ear. 

dJ  **  C.S.F.  discharge  from  nose. 

o 7.  Battle's  sign. 

CD  Bilateral  orbital  ecchymosis  (Raccoon  Eyes) 

o Unexplained  focal  neurological  signs. 

O 10‘  Other  - 


If  questions  arise  please  consult  your  supervising  physician,  neurosurgical 
resident,  neurology  resident  or  Emergency  Service  Attending.  If  this 
physician  concurs  In  the  need  for  skull  radiography,  add  his/her  name  below. 


Requesting  Physician  

(Please  print) 


Consulting  Physician  

(Please  print) 


(Radiologists  and  Reviewing  Phy$ic1ans--Use  Other  Side) 
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Department  of  Radiology  Report: 


1. 

Fracture 

o 

2. 

Pineal  Shift 

o 

POSITIVE 

3. 

Focal  8one  Abnormality 

o 

4. 

Intracranial  Calcification 

o 

5. 

Other 

CJ 

NEGATIVE 

CJ 

Radiologist 

RECORD  REVIEW: 

1.  Effect  on  treatment  plan. 


2.  Other  tests  done  as  a result  of  skull  radiography  findings. 


3.  Patient  benefit  received. 


4.  Other 


9 


Mr.  Rogers.  Thank  you  very  much.  Dr.  Phillips,  for  a very 
helpful  statement  and  very  interesting  statistics  on  research  done. 
Thank  you. 

Our  next  panelist  will  be  Dr.  Priscilla  W.  Laws,  who  is  the 
associate  professor  of  physics  at  Dickinson  College. 

We  welcome  you  and  are  pleased  to  receive  your  statement. 

STATEMENT  OF  PRISCILLA  W.  LAWS.  PH.  D. 

Dr.  Laws.  I was  asked  to  describe  myself  a little.  I am  a combina- 
tion of  a scientist  and  a consumer  advocate.  I received  a doctorate 
in  nuclear  physics  from  Bryn  Mawr  College  in  1966  and  have  been 
studying  the  aspects  of  uses  and  misuses  of  diagnostic  X-rays  since 
1972. 

In  addition  to  conducting  research  on  the  effective  radiation 
doses  associated  with  various  common  radiographic  procedures,  I 
have  written  articles  and  guides  for  radiologic  technologists  and 
consumers  on  medical  and  dental  X-rays.  I have  just  completed  a 4- 
year  term  on  the  Bureau  of  Radiological  Health  Radiation  Adviso- 
ry Committee. 

On  the  question  of  over  use  of  X-rays,  I would  say  that  although 
medical  and  dental  X-rays  are  very  important  diagnostic  tools, 
their  uses  contribute  to  rising  medical  costs  and  may  be  causing 
radiation  damage  to  exposed  populations  and  their  offspring.  My 
purpose  today  is  to  discuss  the  possible  extent  to  which  X-rays  are 
overused  or  misused,  the  estimated  risks  and  costs  associated  with 
diagnostic  X-ray  exposures,  as  well  as  some  of  the  apparent  reasons 
for  excess  X-ray  exposure  to  the  U.S.  population. 

As  was  mentioned  earlier,  diagnostic  X-rays  constitute  the  larg- 
est single  source  of  radiation  exposure  to  the  U.S.  population.  Most 
physicians  and  dentists  believe  that  the  overall  benefits  of  diagnos- 
tic X-ray  examinations  outweigh  any  risks  associated  with  them 
and  are  cost  effective.  Nevertheless,  an  increasing  number  of 
people  working  in  radiological  protection  feel  that  diagnostic  X-rays 
are  overused  and  misused. 

Because  the  appropriate  uses  of  diagnostic  X-rays  and  that  radi- 
ation exposures  necessary  to  obtain  acceptable  images  are  matters 
of  individual  professional  judgment  on  tne  part  of  physicians  and 
dentists,  it  is,  impossible  to  quantify  the  amount  of  unnecessary 
radiation  dose  to  the  U.S.  population.  We  know  that  X-rays  have 
been  used  in  the  practice  of  defensive  medicine,  as  placebos,  and  in 
routine  examinations  of  asymptomatic  patients.  We  know  that  X-ray 
examinations  result  in  excess  radiation  doses  or  have  to  be 
repeated  became  of  poor  techniques  and  technologists  errors.  For 
example,  the  authors  of  a recent  report  published  oy  the  Environ- 
mental Protection  Agency  assert  that  as  much  as  a 50-percent 
reduction  in  radiation  dose  from  diagnoeic  X-ray  examinations 
might  be  possible  without  loss  of  medical  benefits.  (1) 1 

As  to  the  question  of  risks,  I can  only  summarize  some  of  the 
studies  that  have  been  done  before.  There  are  epidemiological  stud- 
ies which  indicate  that  diagnostic  X-rays  of  unborn  children  and  of 
the  abdominal  area  in  adults  may  increase  the  leukemia  incidence 
2 to  30  years  after  exposure  (2),  and  X-rays  can  damage  the  repro- 
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ductive  cells  of  potential  parents,  causing  genetic  diseases  in  future 
generations.  (3) 

There  is  no  direct  evidence  that  diagnostic  X-rays  of  other  re- 
gions besides  the  trunk  are  harmful.  In  fact,  it  is  difficult  to 
establish  an  exact  relationship  between  biological  damage  and  dose 
for  the  low  levels  of  radiation  which  characterize  diagnostic  X-rays. 
It  is  widely  accepted  in  the  field  of  radiological  protection  that  in 
the  absence  of  concrete  evidence,  it  is  most  prudent  to  assume  that 
ionizing  radiation  involves  a health  risk  which  is  proportional  to 
the  absorbed  X-ray  dose.  This  is  known  as  the  liner  hypothesis,  and 
it  assumes  that  any  amount  of  radiation  absorbed  by  an  individual, 
no  matter  how  small,  involves  some  risk. 

The  cancer  or  leukemia  producing  potential  of  various  diagnostic 
procedures  can  be  estimated  for  common  X-ray  examinations  con- 
ducted under  typical  conditions.  Estimates  of  relative  radiation 
risks  are  contained  in  my  book  "X-Rays:  More  Harm  Than  Good?” 
published  by  Rodale  Press  and  with  the  publishers  permission, 
appropriate  sections  of  the  text  have  been  attached  to  this  state- 
ment for  the  record.  It  should  be  noted  that  the  relative  cancer  or 
leukemia  risks  vary  tremendously  from  examination  to  examina- 
tion. The  highest  risk  examinations  include  mammographv,  the 
upper  GI,  the  barium  enema,  and  the  thoracic  spine,  while  the 
lowest  risk  examinations  appear  to  be  those  of  the  teeth,  chest  and 
extremities. 

Table  I — Average  Effective  Doses  of  Common  X-ray  Examinations  (Somatic 

Doses) 

A.  High  Doee  Examinations  (more  than  125  mrad  or  mrem  per  average  examina- 
tion): Mammography  (breast  examination);  Upper  GI  Series  (barium  swallow);  Tho- 
racic spine  ( middle  or  dorsal  spine);  Lower  GI  Series  (barium  enema,  colon  exami- 
nation); Lumbosacral  spine  (lower  spine);  and  Lumbar  spine  (lower  back). 

B.  Medium  Dose  Examinations  (25-125  mrad  or  mrem  per  average  examination): 
Intravenous  Pyelogram  (IVP,  exam  of  kidney,  ureter,  and  bladder);  Cervical  spine 
(upper  spine);  Cholecystography  (gallbladder  examination);  K.U.B.  (kidney,  ureter, 
or  bladder  examination);  Skull;  and  Lumbo-pelvic  (examination  of  pelvis  and  lower 
spine). 

C.  Low  Dose  Examinations  (less  than  25  mrad  or  mrem  per  average  examination) 
Chest:  Hip  or  upper  femur  (hip  or  upper  thigh  examination);  Shoulder;  Dental 
(whole  mouth  or  bitewing  examination);  and  Extremities  (feet,  hands,  forearm,  etc.). 

In  terms  of  costs  we  know  that  the  number  of  X-ray  examina- 
tions has  been  going  up  dramatically  in  the  past  15  years.  In  1964 
an  estimated  77  out  of  every  100  people  visited  X-ray  facilities.  By 
1970  Americans  were  making  an  estimated  179  million  visits  to 
X-ray  facilities  each  year  at  a rate  of  90  visits  per  100  people.  (4)  The 
X-rays  cost  approximately  $3  billion  and  represent  about  4 percent 
of  the  total  national  expenditure  for  health  care  in  that  year.  (5) 

Because  of  rising  costs  and  frequency  of  X-ray  examinations  the 
total  costs  of  diagnostic  X-rays  were  expected  to  rise  to  $4.8  billion 
by  1975.  (6)  I estimate  that  the  average  family  of  four  in  the  United 
States  is  paying  more  than  $100  a year  for  medical  and  dental 
X-rays. 
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TABU  X— ESTIMATED  NUM8U  AND  COST  Of  DMGNOSTIC  EXAMINATIONS  IN  1970  1 


Eumautm  type 


I MadeM  X-rays 

H Denial  eunwutnm 

II)  Btarim 

2)  Brewing  Ml  periaptcai 

3)  fill  mcufli  series 

4)  Periapical - 

5)  Oder  (panoramic  eepMomrlric,  « cetera) . 


Maims 

(ratorts) 


Annttmt 
pa  aim 


apendtow 

(rniMon) 


142.0 


S1M9 


$2,4400 


27.2 

1.9 

7.4 

199 

44 


68S 
8 SO 
17.67 
500 
17.67 


1865 
765 
130.7 
995 
-77  7 


(6)  Tom  dentil 67.9  570.9 


ID.  Tout  medial  ind  dentil 210.0  3,010.0 


1 Based  on  dill  from  die  U.S.  Department  o I Heattti.  Eduation,  and  WeMara  environmental  assessment  report  on  performance 
standards  lor  diagnostic  X-ray  systems  and  their  major  components  (August  1974). 


I think  there  are  a number  of  factors  that  are  contributing  to  the 
overuse  of  X-rays.  One  of  the  factors  has  to  do  with  insurance 
programs.  Since  1950,  there  has  been  a rapid  growth  in  both  pri- 
vate and  Federal  insurance  programs.  In  i960,  third  parties  paid 
for  32  percent  of  the  Nation's  personal  health  care,  but  by  1974, 
this  had  increased  to  65  percent  of  the  total.(7)  This  expansion  of 
insurance  coverage  has  been  accompanied  by  a rise  in  medical  care 
costs  notably  greater  than  the  rise  in  prices  for  other  goods  and 
services. 

Although  the  increase  in  medical  costs  has  been  attributed  to  the 
introduction  of  more  expensive  technologies  and  the  ever-increas- 
ing utilization  of  diagnostic  tests  and  therapies,  health  insurance 
has  been  primarily  responsible  for  the  whole  trend  toward  more 
extensive  and  expensive  health  care.  In  the  mid-1960's  the  Federal 
medicare  and  medicaid  programs  were  added  to  the  already  ex- 
panding private  insurance  companies. 

There  is  little  dispute  about  the  fact  that  both  medicaid  and 
medicare  encourage  the  overuse  of  diagnostic  tests.  Cities  which 
have  large  retirement  populations  abound  with  new  storefront  clin- 
ics which  perform  diagnostic  tests  paid  for  by  medicare.  An  elderly 
man  walking  out  of  a storefront  clinic  commented  to  a television 
interviewer  that  “you  go  in  with  an  aching  ear  and  get  X-rays  from 
head  to  toe.”  The  fact  that  medicane  enables  doctors  and  clinics  to 
indulge  in  expensive  diagnostic  tests  and  yet  does  not  pay  full  costs 
leaves  patients  in  a double  bind. 

Recently  an  older  woman~who-had  injured  her  shoulder  in  a fall 
wrote  to  me.  She  received  a-  chest  X-ray  which  showed  a shadow  on 
her  lung.  Her  doctor  then  ordered  “25  X-rays,  an  electrocardio- 
gram, and  several  blood  tests.”  He  asked  her  to  go  into  the  hospital 
for  more  tests.  She  informed  him  that  all  she  had  was  medicare 
and  asked  him  who  was  going  to  pay  for  the  tests.  He  said,  “Don’t 
worry  about  it.” 

Her  stay  in  the  hospital  lasted  a week  and  involved  75  X-rays, 
brain  scans,  bone- scans,  two  biopsies,  a bronchoscopy,  and  several 
blood  tests.  Her  doctor  wanted  to  test  her  pancreas,  and  if  he  found 
nothing,  he  said  he  would  open  her  chest. 

I have  a quote  from  her.  She  said  in  her  letter: 


34-120  0 - 74-2 
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When  I heard  that  I got  dreeaed  real  fast  and  told  him  I wanted  to  leave  the 
hoepital.  His  face  got  scarlet  and  he  said,  "OK,  but  your  blood  is  bad  and  I wouldn't 
be  surprised  if  you  have  the  same  thing  as  Martha  Mitchell.”  That  was  three  weeks 
ego.  I now  feel  fine.  I spoke  to  my  former  doctor,  who  is  retired.  He  said  that  he  saw 
the  records  and  they  don’t  show  a thing.  The  bills  for  over  |3,000  are  still  piling  up. 
I'm  moving  at  the  end  of  the  month  ana  will  file  bankruptcy  as  I haven’t  the  money 
to  pay  for  them. 

A 70-year-old  woman  who  was  subjected  to  numerous  X-rays 
commented: 

If  he  took  one,  he  took  a hundred.  I wouldn’t  be  surprised  to  read  in  the  New 
York  Times  that  doctors  were  legally  padding  medicaid  bills  by  giving  unnecessary 
X-rays. 

Some  insurance  companies  are  requiring  dentists  to  submit  post 
treatment  X-rays  as  substantiation  for  claims  even  when  these 
X-rays  do  not  contribute  to  the  patient’s  treatment. 

We  must  find  better  ways  to  provide  people  with  adequate  and 
affordable  medical  care  without  increasing  unnecessary  medical 
visits,  treatments,  and  cost  X-ray  examinations  and  other  costly 
diagonstic  evaluations. 

Another  area  of  overuse  is  the  area  of  routine  examinations.  Dr. 
Reskin  already  talked  about  routine  skull  exams  and  pelvimetries. 
Routine  examinations  are  those  in  which  people  without  any  com- 
plaints or  symptoms  of  illness  are  advised  to  submit  to  diagnostic 
tests.  These  routine  examinations  involve  regular  medical  and 
dental  checkups  as  well  as  mass  screening  programs  in  which  large 
segments  of  the  population  are  encouraged  to  undergo  testing  to 
determine  the  source  of  potential  health  problems.  Several  types  of 
common  routine  examinations  involve  the  use  of  X-rays  studies. 
These  studies  include  the  X-ray  examinations  associated  with  regu- 
lar physical  and  dental  examinations,  free  mobile  unit  chest  X-ray 
screening  for  tuberculosis  and  other  respiratory  disases,  X-rays 
required  for  employment  or  hospital  admission,  and  mammogra- 
phic  screening  for  breast  cancer. 

Screening  programs  and  regular  checkups  are  usually  conducted 
on  the  grounds  that  people  with  unsuspected  illnesses  can  have 
them  diagnosed  and  treated  at  an  early  stage  and,  indeed,  some 
cases  of  unsuspected  disease  are  uncovered.  However,  regular  ex- 
aminations cost  money,  divert  resources  from  other  health  pro- 
grams and,  in  the  case  of  X-rays,  involve  some  degree  of  risk.  The 
key  question  about  various  screening  programs  is  not  whether  any 
disease  is  diagnosed,  but  rather  whether  enough  cases  of  diseases 
are  uncovered  and  successfully  treated  to  justify  the  costs  and  risks 
associated  with  the  examination. 

Programs  involving  routine  diagnostic  tests  are  often  introduced 
before  the  benefits,  costs  and  risxs  are  properly  weighed  against 
each  other.  An  example  is  the  recently  discontinued  mammo^ra- 
phic  screening  program  for  breast  cancer  set  up  by  the  American 
Cancer  Society  and  the  National  Cancer  Institute. 

One  area  of  routine  examinations,  I think,  that  has  varied  widely 
is  dental  exams.  Although  the  potential  radiation  risks  associated 
with  dental  X-ray  are  extremely  Bmall,  the  routine  use  of  dental 
X-rays  is  of  questionable  benefit  and  contributes  greatly  to  spiraling 
cost  of  dental  care. 

My  former  dentist  required  routine  X-ray  examinations  of  all  his 
patients  every  6 months.  He  used  to  have  his  hygienist  take  several 
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bitewing  films  before  he  even  examined  my  mouth.  This  type  of 
routine  examination  is  practiced  by  many  dentists. 

It  is  difficult,  if  not  impossible,  to  figure  out  what  guidelines 
dentists  are  following  in  developing  their  procedures.  And  there 
seem  to  be  no  uniform  standards  by  which  dentists  determine  how 
often  X-rays  are  really  necessary.  The  American  Dental  Associ- 
ation recommends  that: 

The  dentist’s  professional  judgment  should  determine  the  frequency  and  extent  of 
each  radiographic  examination.  Determination  of  the  number  of  film  exposures 
involved  in  a radiographic  examination  should  be  justifiable  in  terms  of  the  expect- 
ed  yield  of  diagnostic  information.  (8) 

In  the  absence  of  clear  guidelines,  it  appears  that  many  dentists 
in  the  New  York  area  are  opting  for  X-ray  examinations  as  an 
integral  part  of  routine  checkups.  A telephone  survey  of  500  den- 
tists yielded  the  following  statistics  about  the  practices  of  dentists 
in  the  New  York  City  area:  Eighty-nine  percent  of  the  dentists 
ordinarily  include  a full  set  of  X-rays  [whole  mouth]  in  the  pa- 
tient’s first  visit.  Forty-one  percent  of  the  dentists  repeat  X-rays  of 
at  least  part  of  the  mouth  during  routine  reexaminations  every  6 
months,  and  another  46  percent  repeat  them  every  year.  (9) 

The  actual  practices  of  dentists  vary  a great  deal,  but  it  is  also 
clear  from  a number  of  letters  I received  from  all  parts  of  the 
United  States  that  the  practice  of  taking  periodic  X-rays  is  distress- 
ingly common.  I noted  with  some  surprise  that  each  dentist  has  a 
different  time  period  between  examinations,  and  different  numbers 
of  films  are  exposed. 

Another  routine  examination  in  the  hospital  that  is  overused,  I 
believe,  is  the  hospital  chest  X-ray  exam.  It  is  common  practice  for 
hospitals  to  require  chest  X-rays  of  all  outpatients  visiting  their 
X-ray  departments,  regardless  of  what  other  X-ray  studies  that  have 
been  ordered.  In  addition,  hospital  inpatients  are  usually  required 
to  have  chest  X-rays  before  they  can  be  admitted. 

Hospital  X-ray  departments  perform  more  chest  examinations 
than  any  other  type.  Although  37  million  chest  X-ray  examinations 
were  being  performed  annually  in  hospitals  by  1979,  (10)  there  is 
no  firm  information  about  how  many  of  these  were  conducted  on  a 
routine  basis.  However,  the  results  of  a series  of  hospital  interviews 
conducted  by  the  New  York  Public  Interest  Research  Group  indi- 
cate that  the  number  is  enormous.  (11)  Of  the  eight  hospital  admin- 
istrators queried  in  the  New  York  City  Borough  of  Queens,' four 
have  preadmission  procedures  which  normally  include  a chest  X-ray 
for  patients  who  enter  the.  hospital.  Another  three  hospitals  do  . 
not  include  chest  X-rays  as  part  of  their  normal  preadmission 
procedures,  but  interviewers  were  informed  that  doctors  normally 
prescribe  chest  X-rays  for  their  entering  patients  anyway. 

Patients  who  are  scheduled  for  surgery  usually  require  a chest 
X-ray  in  order  to  be  sure  they  can  safely  receive  general  anesthe- 
sia. However,  tins  is  no  excuse  for  routinely  X-raying  every  patient 
who  enters  the  hospital.  Most  hospitals  that  automatically  X-ray 
incoming  patients  claim  to  be  screening  primarily  for  tuberculosis, 
which  is  a highly  communicable  disease  that  could  spread  to  other 
patients.  However,  this  does  not  seem  logical  in  terms  of  what  is 
now  known  about  tuberculosis  and  its  detection. 


14 


The  incidence  of  tuberculosis  is  currently  at  a low  ebb  in  most 
areas  in  the  United  States,  although  the  disease  is  still  relatively 
widespread  among  people  living  in  overcrowded,  poverty  level  sur- 
roundings. Dr.  John  DeHofT,  health  commissioner  for  the  city  of 
Baltimore,  commented  in  a 1976  newspaper  interview  that: 

If  you  have  someone  with  no  eigne  of  lung  trouble  on  physical  examination  and 
with  no  complaints  about  their  cheat,  it’s  been  shown  in  the  medical  literature  that 
chest  X-rays  do  no  good. 

Thus,  even  though  the  city  of  Baltimore  has  the  highest  per 
capita  incidence  of  tuberculosis  in  the  United  States,  the  health 
department  there  does  not  advise  the  use  of  routine  chest  X-rays. 
Instead,  they  recommend  a simple  tuberculin  skin  test. 

In  the  case  of  preemployment  X-rays,  we  found  that  X-ray  ex- 
aminations are  often  conducted  for  the  legal  protection  of  employ- 
ers. The  most  common  of  these  examinations  consists  of  the  rou- 
tine preemployment  lower  back  X-ray  series  for  workers  doing 
heavy  lifting.  Some  employers  assume  that  an  X-ray  examination 
of  the  lower  back  can  predict  the  chances  of  an  employee  develop- 
ing a job  related  back  disability.  But  some  investigators  have  found 
evidence  that  this  is  not  true.  (12) 

Although  a recent  conference  on  preemployment  physical  exami- 
nations (13)  concluded  that  routine  X-rays  of  the  lower  back  might 
be  valuable  in  assessing  the  degree  of  already  existing  disabilities, 
clear  evidence  supporting  this  contention  was  not  yet  available. 
Unfortunately,  lower  back  or  lumbar  spine  X-rays  involve  higher 
exposures  than  most  other  commonly  used  diagnostic  examina- 
tions. 

Another  common  preemployment  examination  is  the  chest  X-ray 
required  by  certain  States  for  job  categories  like  nursing,  teaching, 
and  food  handling. 

Another  example  of  the  misuse  of  X-ray  examinations  for  em- 
ployees is  the  executive  physical  examination.  Routinely  prescribed 
by  the  management  of  some  companies  for  top  executives,  the 
executive  physical  may  subject  asymptomatic  individuals  to  X-ray 
examination  of  the  spine,  kidney,  and  upper  and  lower  gastrointes- 
tinal tracts.  The  GI  series  and  lower  spinal  examinations  are 
among  the  highest  risk  examinations  of  all.  In  addition,  the  repro- 
ductive organs  and  a lot  of  red  bone  marrow,  which  is  susceptible 
to  leukemia,  are  in  the  primary  X-ray  beam  in  the  lower  trunk 
area. 

X-ray  examinations  used  routinely  during  pregnancy  is  another 
problem.  The  practice  of  exposing  pregnant  women  to  diagnostic 
X-rays  which.place  the  fetus  in  the  direct  X-ray  beam  is  known  to  be 
potentially  hazardous  to  the  unborn  child.  (14)  A developing  fetus 
or  embryo  is  much  more  sensitive  to  radiation  damage  than  an 
adult  receiving  the  same  radiation  dose.  A study  conducted  by 
personnel  at  the  University  of  California  Medical  Center  concluded 
that  there  are  harmful  effects  of  X-rays  to  an  unborn,  child  at  any 
stage  of  pregnancy.  (16)  Early  in  pregnancy,  the  risk 'of  accidentia 
miscarriage,  congenital  malformations,  and  brain  damage  predomi- 
nate. After  the  fourth  month,  the  most  serious  risk  Is  that  the 
unborn  child  may  develop  leukemia  sometime  during  early  child- 
hood. 
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If  it  is  true  that  the  potential  for  damage  exists  in  proportion  to 
radiation  dose*  then  those  X-ray  studies  which  place  an  embryo  in 
the  main  X-raV  beam  should  be  avoided  if  at  all  possible.  Thus,  an 
X-rav  studv  ora  mother’s  abdominal  region  or  lower  back  should 
not  be  conducted  unless  it  is  vital  to  the  immediate  treatment  of  a 
serious  condition  in  the  mother  or  unborn  child.  (16) 

It  was  reported  that  in  1970,  23  percent  of  the  8ft  million  preg- 
nant women  in  the  United  States  were  exposed  to  medical  X-rays. 
(17)  Nine  percent  of  these  examinations  placed  the  unborn  child  in 
the  X-ray  beam. 

The  New  York  Public  Interest  Research  Group  telephone  survey 
indicated  that  women  of  childbearing  age  are  not  usually  asked  by 
either  physicians  or  technicians  if  they  might  be  pregnant.  (18)  Of 
these  women  in  the  survey  under  the  age  of  50  who  had  received 
abdominal  X-rays,  two-thirds  reported  that  they  had  not  been 
asked  about  pregnancy. 

In  1970,  an  overwhelming  88  percent  of  the  fetal  exposure  to 
X-rays  occurred  during  the  last  3 months  of  the  mother's  pregnancy. 
(19)  Most  of  these  abdominal  examinations  conducted  just  prior  to 
childbirth  were  taken  to  determine  the  size  of  a woman's  birth 
canal  or  the  location  of  the  baby.  Such  examinations,  known  as 
pelvimetry,  are  still  being  conducted  by  some  physicians  on  a large 
number  of  their  patients,  despite  increasing  evidence  of  the  extra 
danger  X-rays  pose  to  unborn  children. 

A study  by  a group  at  the  Bureau  of  Radiological  Health  indi- 
cates that  results  of  X-ray  pelvimetry  on  an  expectant  mother  very 
seldom  changes  the  course  of  her  treatment.  (20)  Although  the 
group  indicated  that  further  study  is  needed,  their  results  suggest 
that  except  in  very  unusual  circumstances,  pelvimentry  may  well 
be  a useless  examination.  This  is  discouraging  when  one  considers 
that  pelvimetry  now  constitutes  the  greatest  single  source  of  X-ray 
exposure  of  the  fetus. 

Another  type  of  X-ray  overuse  is  probably  the  thorniest  of  all, 
and  that  is  the  use  of  defensive  X-rays.  Ordering  diagnostic  X-rays 
which  may  prove  beneficial  in  the  treatment  of  patients  is  certain- 
ly legitimate.  Because  of  the  current  malpractice  climate,  physi- 
cians and  dentists  are  ordering  more  diagnostic  tests  than  ever  as  a 

firotection  against  possible  lawsuits.  One  of  the  most  common 
orms  of  defensive  medicine  involves  the  practice  of  ordering  un- 
necessary diagnostic  X-ray  examinations.  It  has  been  estimated 
that  between  20  and  30  percent  of  all  medical  diagnostic  X-rays  are 
ordered  primarily  for  defensive  purposes.  (21)  A number  of  studies 
indicate  that  the  greatest  overuse  of  X-rays  for  defense  purposes 
occurs  in  the  hospital  emergency  rooms  with  patients  having  head 
injuries.  (22,  23) 

Even  if  the  defensive  X-ray  procedures  constitute  only  20  percent 
of  the  total  number  conducted,  consumers  are  paying  a tremendous 
price  for  the  medical  profession's  malpractice  protection  in  terms 
of  both  unnecessary  health  risks  and  dollars.  It  nas  been  estimated 
that  medical  and  dental  X-rays  cost  Americans  $4.8  billion  in  1975. 
If  20  percent  of  the  X-rays  are  ordered  for  defensive  reasons,  then 
almost  $1  billion  per  year  is  going  for  X-rays  which  are  not  medi- 
cally justified.  Since  the  total  awards  to  patients  for  malpractice 
settlements  amount  to  only  about  $100  million  per  year,  patients 
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are  paying  10  times  more  for  defensive  X-rays  than  they  are  get- 
ting oack  In  settlements  from  all  types  of  malpractice  suits.  Ana  in 
any  event,  only  a small  percentage  of  the  $100  million  is  awarded 
in  cases  involving  failure  to  order  appropriate  X-rays.  Thus,  it 
appears  that  health  professionals  may  be  oraering  an  unreasonable 
number  of  defensive  X-rays. 

I want  to  talk  a little  bit  about  CAT  scanners,  because  the 
introduction  of  new  equipment  often  stimulates  an  overuse  of  diag- 
nostic techniques. 

The  new  units  for  computerized  axial  tomography  are  rapidly 
replacing  some  of  the  more  traditional  X-ray  examinations. 

The  benefits  of  CAT  scanners  for  brain  studies  are  widely  accept- 
ed, and  experts  feel  that  the  newly  developed  body  scanners  are 
contributing  to  the  early  detection  of  cancers  and  other  diseases  in 
internal  organs.  In  spite  of  the  many  potential  benefits,  radiologists 
admit  that  the  ultimate  value  of  body  scanners  cannot  be  assessed 
without  more  experience. 

As  hospitals  and  medical  centers  throughout  the  United  States 
begin  to  install  CAT  scanners,  voices  of  concern  about  the  impact 
of  their  widespread  use  on  medical  costs  have  already  been  raised. 
Scanners  cost  from  $350,000  to  $600,000  each.  Furthermore,  this 
purchase  price  does  not  include  the  cost  of  constructing  a lead- 
shielded  room  to  house  the  machine,  the  training  of  technologists, 
or  the  yearly  contract  fee  for  maintenance.  No  comprehensive  stud- 
ies are  available  on  the  optimal  number  of  CAT  scanners  needed  in 
the  United  States.  Nevertheless,  some  experts  estimate  that  a ratio 
of  one  scanner  for  every  300,000  to  700,000  people  should  be  ade- 
quate. (24,  25)  But  the  interest  in  scanners  has  already  led  to  need- 
less and  expensive  duplication  of  them  in  places  like  Florida  and 
Southern  California  where  the  ratio  is  about  1 per  75,000  individ- 
uals. (25) 

The  average  cost  to  the  patient  of  a CAT  brain  scan  is  currently 
more  than  $200,  and  experts  estimate  that  a CAT  scanner  with  a 
high  rate  of  use  can  bring  in  $2,000  to  $3,000  per  day.  There  has 
been  no  apparent  resistance  from  health  insurance  companies  to 
footing  the  bills  for  scanning,  but  if  costs  rise,  the  insurers  may 
raise  objections. 

Another  problem  is  that  scanning  technology  is  developing  very 
rapidly.  With  the  first  scanners  barely  3 years  old,  manufacturers 
are  already  producing  test  models  of  third-generation  scanners 
which  will  }>e  faster,  easier  to  operate,  and  cheaper  to  manufacture. 
This  means  that  a $500,000  investment  could  very  quickly  become 
obsolete. 

There  will  be  pressure  on  health  facilities  which  do  purchase 
scanners  to  earn  enough  revenue  to  return  their  investments  as 
quickly  sis  possible.  As  more  hospitals  purchase  scanners,  economic 
pressures  may  induce  them  to  perform  scans  on  more  and  more 
patients  who  don't  really  need  them.  This  is  likely  to  result  in 
additional  increases  in  medical  costs  and  more  unnecessary  radi- 
ation exposure  to  patients. 

I want  to  just  very  quickly  summarize  some  of  the  reasons  for 
excess  dose.  One,  of  course,  is  lack  of  gonad  shielding.  Men,  women, 
and  children  who  are  potential  parents  run  some  risk  of  passing 
defective  genes  to  their  offspring  if  their  reproductive  organs  or 
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gonads  are  exposed  to  X-rays.  If  an  examination  places  the  repro- 
ductive organs  in  the  X-ray  beam,  lead  shielding  should  be  placed 
in  front  of  them,  provided  that  the  shielding  does  not  interfere 
with  the  examination.  This  is  easily  accomplished  in  men  and  boys 
by  covering  their  testes  with  lead  shields  which  absorb  X-rays. 
Unfortunately.  The  female  ovaries  are  more  difficult  to  protect.  It 
is  estimated  that  the  conscientious  use  of  gonadal  shields  for  males 
would  result  in  a 76-percent  reduction  in  the  testicular  dose  to  the 
male  population  (26)  and  that,  of  course,  would  mean  that  corre- 
spondingly less  genetic  risk  to  future  generations. 

The  improper  collimation.  Although  patients  are  seldom  aware 
of  improper  X-ray  beam  restriction,  it,  too,  is  a major  factor  in  the 
unnecessary  exposure  of  patients  to  radiation.  Over  half  of  all 
medical  X-ray  examinations  expose  patients  to  additional  radiation 
because  the  beam  area  is  larger  than  the  size  of  the  film.  And  16 
percent  of  all  X-rays  appear  to  have  a beam  area  which  is  more 
than  two  times  larger  than  the  film  area.  (27)  The  new  devices  for 
-beam  restriction  that  have  been  mandated  by  recent  law  have 
probably  started  cutting  down  on  this  some. 

POOR  IMAGES  AND  IMPROPER  POSITIONING 

Several  studies  have  shown  that  the  primary  reason  X-rays  are 
repeated  is  that  the  image  on  the  film  is  too  dark  or  too  light, 
while  the  second  most  common  cause  of  retakes  is  improper  posi- 
tioning of  the  patient.  (28)  Films  which  are  too  dark  or  too  light 
usually  result  either  from  failure  to  choose  the  proper  exposure 
settings  on  the  X-ray  machine  or  from  improper  development  of 
the  film. 

Exams  which  must  be  repeated  due  to  technologist  errors  or 
other  technical  failures  are  an  obvious  source  of  unnecessary  radi- 
ation exposure  and  wasted  expense.  However,  these  repeated  ex- 
aminations may  only  represent  the  tip  of  the  iceberg,  since  there  is 
evidence  that  many  of  the  X-rays  which  are  considered  to  be  of 
“acceptable  quality”  by  technologists  (and  even  by  some  physicians) 
are  so  poor  tnat  they  contain  no  useful  diagnostic  information.  Dr. 
Benjamin  Felson,  a leading  expert  in  chest  radiology,  stated  in 
197o  that  about  half  the  chest  films  used  in  mining  communities  to 
diagnose  black  lung  disease  were  of  unreadable  quality.  (29)  Pa- 
tients are  seldom  aware  of  this  source  of  misdiagnosis  as  well  as 
unnecessary  radiation  exposure  and  expense. 

SUBOPTIMAL  EXPOSURE  SETTINGS 

In  some  instances,  a combination  of  exposure  settings  is  used  to 
produce  a film  which  is  diagnostically  acceptable  to  the  radiologist 
but  causes  more  radiation  to  be  absorbed  by  the  patient  than 
necessary.  In  such  a case  there  may  be  an  alternate  set  of  exposure 
factors  which  exposes  patients  to  less  radiation  and  results  in  an 
even  better  quality  X-ray  film.  Technologists  should  take  the  extra 
time  to  figure  out  the  combination  of  exposure  settings  that  will 
expose  the  patient  to  less  radiation  while  still  producing  a high 
quality  X-ray  film. 

I want  to  come,  finally,  then  to  some  very  broad  suggestions  for 
how  to  reduce  unnecessary  risks  and  costs  from  diagnostic  X-rays. 
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Mr.  Rogers.  Excuse  me.  I wonder  if  we  can  interrupt  at  this 
point.  There  is  a call  to  the  floor  for  a vote,  and  Members  must 
respond.  Therefore,  we  will  stand  in  recess  for  10  minutes,  and 
then  we  will  continue  with  your  testimony. 

Thank  you. 

Srief  recess.1 

r.  Rooers.  The  subcommittee  will  come  to  order  please. 

We  interrupted  Dr.  Laws'  testimony.  You  may  proceed. 

Dr.  Laws.  I was  just  going  to  remind  the  committee  that  expo- 
sure to  unnecessary  diagnostic  X-rays  can  increase  the  incidence  of 
cancer,  leukemia,  and  genetic  diseases  in  the  general  population 
without  offsetting  benefits. 

Furthermore,  the  conduct  of  unnecessary  examinations  can  raise 
health  care  costs  and  divert  resources  in  the  healing  arts  from 
more  productive  activities.  Thus,  it  is  important  to  consider  addi- 
tional ways  that  the  Federal  Government  can  reduce  the  incidence 
of  unnecessary  diagnostic  X-ray  doses  and  examinations  without 
diminishing  the  quality  of  medical  care. 

An  interagency  working  group  consisting  of  representatives  of 
the  Department  of  Health,  Education,  and  Welfare  and  the  Envi- 
ronmental Protection  Agency  has  recently  develojped  and  is  aimed 
at  reducing  unnecessary  X-ray  exposure  in  Federal  health  care 
facilities.  (30) 

These  recommendations  were  approved  by  President  Carter  in 
January  of  this  year.  I would  like  to  see  similar  Federal  guidelines 
and  regulations  developed  that  can  be  applied  to  all  X-ray  facili- 
ties. 

The  Bureau  of  Radiological  Health  has  made  substantial  prog- 
ress toward  this  end  by  initiating  programs  designed  to  yield  rec- 
ommendations which  cover  a range  of  critical  X-ray  protection 
issues. 

There  is  more  to  do  in  this  area  and  I would  underscore,  Mr. 
Chairman,  the  vital  role  that  you  and  the  subcommittee  play  and 
protection  efforts  continue  to  be  supported  and  that  new  initiatives 
are  taken  to  minimize  the  radiation  risks  placed  upon  patients  and 
the  costs  associated  with  the  diagnostic  X-ray  examinations. 

1 have  divided  my  recommendations  into  general  recommenda- 
tions, recommendations  that  might  reduce  the  number  of  examina- 
tions and.  Anally,  recommendations  that  might  reduce  the  dose  of 
examinations  considered  necessary. 

The  first  recommendation  is  that  we  use  the  best  information 
currently  available  about  organ  radio  sensitivities  and  doses  to 
6188688  the  magnitude  of  various  risks  associated  with  common  diag- 
nostic X-ray  procedures. 

The  second  recommendation  is  that  we  continue  efforts  to  im- 

[>rove  the  curricula  on  good  X-ray  practice  and  the  bioeffects  of 
ow-level  radiation  in  medical  and  dental  schools  as  well  as  in  the 
training  programs  for  all  personnel  using  diagnostic  X-rays. 

The  third  recommendation  is  that  we  continue  efforts  to  inform 
consumers  about  good  X-ray  practices  and  the  benefits  and  risks  of 
X-ray  procedures. 

As  to  the  second  set  of  recommendations  to  reduce  number  of 
examinations,  my  fourth  recommendation  is  that  we  study  the  cost 
effectiveness  ana  risk-benefit  factors  for  all  diagnostic  examina- 
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tions  used  for  hospital  chest  examinations,  employment  chest  ex- 
aminations, employment  lower  spine  examinations,  mammography, 
executive  physicals  involving  diagnostic  X-rays,  dental  examina- 
tions, pelvimetric  examinations,  and  periodic  physical  examina- 
tions involving  diagnostic  X-rays. 

The  fifth  recommendation  is  that  we  prohibit  the  use  of  routine 
screening  that  cannot,  according  to  current  understanding  be 
shown  to  be  both  cost  effective  and  more  beneficial  than  potential- 
ly harmful.  A preliminary  analysis  of  benefit  cost  and  cost  effec- 
tiveness for  some  of  these  examinations  is  contained  in  a 1977 
National  Academy  of  Science  study  conducted  for  the  Environmen- 
tal Protection  Agency.  (31) 

The  sixth  recommendation  requires  that  X-rav  personnel  ask  all 
premenopausal  females  scheduled  for  abdominal  procedures  if  they 
might  be  pregnant  and  that  postponement  be  considered  for  female 
patients  who  are  or  suspect  they  might  be  pregnant. 

Recommendation  7:  We  should  study  ways  to  modify  private  and 
Federal  insurance  programs  so  that  the  use  of  diagnostic  tests  and 
post-treatment  examinations  is  minimized  without  significant  re- 
duction in  the  quality  of  patient  care. 

Recommendation  8:  We  should  initiate  a study  of  the  factors 
which  influence  the  use  of  defensive  X-rays,  and  make  recommen- 
dations about  measures  which  might  reduce  the  incidence  of  de- 
fense X-ray  examinations  which  have  little  potential  medical  bene- 
fit. 

Recommendation  9:  Regulations  should  be  developed  to  prevent 
the  overproliferation  of  sophisticated  X-ray  units  operated  in  a 
given  region  in  order  to  minimize  the  overuse  of  procedures  which 
require  complex  and  expensive  equipment,  such  as  CAT  scanners. 

The  third  set  of  recommendations  are  to  reduce  patient  dose 
from  examinations. 

Recommendation  10:  Continue  in  the  development  of  equipment 
performance  standards  as  new  diagnostic  X-ray  devices  become 
available.  Standards  for  CAT  scanners,  for  example,  are  under 
development  at  the  Bureau  of  Radiological  Health. 

Recommendation  11:  Develop  regulations  or  guidelines  on  the 
use  of  technique  factors,  such  as  entrance  skin  exposure,  KVP  and 
HVL  gonadal  shields,  appropriate  to  the  equipment  and  materials 
in  use  to  maintain  minimum  practical  effective  doses  compatible 
with  the  desired  image  quality. 

And  the  final  recommendation,  development  of  standards  for 
either  licensure  or  credentialing  for  all  types  of  X-ray  machine 
operators  which  include  training  in  both  techniques  and  current 
background  information  on  the  biological  effects  of  low-level  radi- 
ation. 

Thank  you. 

[Testimony  resumes  on  p.  54.] 

[Attachments  to  Dr.  Laws’  prepared  statement  follows:] 
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CHAPTER  12 
HOW  X RAYS 
AFFECT  PEOPLE 


Determining  Effects  on  People 

The  potential  for  danger  from  x rays  and  other  forms  of  radiation 
has  often  gone  unnoticed  in  the  past  because  the  damaging  radiation 
cannot  be  seen  or  felt.  Except  for  situations  in  which  people  are  ex- 
posed to  enormous  amounts  of  radiation,  signs  of  damage  are  not 
noticeable  until  some  time  after  exposure,  perhaps  a number  of  years. 

Three  units  are  commonly  used  in  discussions  of  the  potential 
biological  effects  of  x rays  and  other  types  of  radiation:  the  roentgen, 
the  rad,  and  the  rem.  The  roentgen  is  an  approximate  measure  of  the 
radiant  energy  to  which  a person  or  object  is  exposed,  while  the  rad  and 
rem  provide  a measure  of  the  amount  of  energy  actually  absorbed  by  an 
exjjoscd  object. 

Although  on  a technical  level  each  unit  is  defined  differently,  for 
the  purpose  of  the  general  discussion  in  this  book,  these  units  can  be 
used  interchangeably.  One  roentgen,  rad,  or  rem  represents  a fairly 
large  amount  of  radiation  when  compared  to  the  average  natural  back- 
ground dose  received  annually.  For  example,  the  average  whole-body 
radiation  dose  received  from  natural  sources  (background  radiation)  in 
the  United  States  is  about  0.084  rems  per  year.1  Often  millirad  (mrad), 
millirem  (mrem),  or  milliroentgen  (mr)  are  used  instead.  The  prefix 
milli  means  1/1000,  so  that  1 rem  =1000  mrem.  Expressed  in  terms 
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of  the  smaller  units,  the  average  whole-body  dose  in  the  U.S.  due  to 
background  radiation  is  84  millircms  per  year.  (See  Appendix  A for  a 
more  detailed  discussion  of  these  units.) 

It  is  estimated  that  the  average  resident  of  the  United  States  receives 
an  abdominal  dose  of  73  mrem  per  year,1  primarily  from  medical  x rays. 
Thus,  the  average  abdominal  dose  received  from  diagnostic  x rays  is 
just  slightly  less  than  the  abdominal  dose  received  from  natural  back* 
ground  radiation  in  the  United  States. 


Effects  of  Moderate  and 
High  Doses  of  Radiation 

Experiments  with  animals  and  observations  of  people  exposed  to 
much  larger  doses  of  radiation  than  those  associated  with  diagnostic 
x rays  have  provided  valuable  information  about  effects  of  radiation  on 
living  organisms.'  The  known  effects  are  of  two  kinds.  One  set  of 
effects  directly  influences  the  health  of  the  exposed  individual.  These 
effects  are  known  as  somatic  effects.  Another  set  of  effects  which  in- 
fluence the  health  of  the  off-spring  of  the  exposed  individual  are  known 
as  genetic  effects,  and  are  produced  only  when  the  reproductive  organs 
(ovaries  and  testes)  are  exposed  to  radiation. 

Somatic  Effects 

A study  of  American  radiologists  exposed  to  medical  x rays  in 
their  occupations  and  two  control  groups  consisting  of  other  physicians 
indicated  that  on  the  average,  radiologists  in  the  United  States  have  a 
higher  incidence  of  cancer  than  their  medical  co-workers.4 

The  tragic  exposure  of  a large  number  of  Japanese  people  to  the 
very  high  levels  of  radiation  from  the  atomic  bomb  blasts  in  Hiroshima 
and  Nagasaki  in  1943  has  added  greatly  to  our  understanding  of  the 
harmful  effects  of  radiation.4  When  very  high  doses  of  radiation  are 
absorbed  rapidly  (when  more  than  50  rems  are  received  at  a rate  faster 
than  1 rem  per  minute),  like  those  received  by  some  Hiroshima  victims, 
radiation  sickness  and  in  some  cases  death  occurs  within  a few  days  or 
weeks  after  exposure.  Other  Hiroshima  survivors  who  received  some- 
what less  radiation  and  lived  for  a period  of  years  after  the  atomic 
explosion  had  significantly  more  cataracts,  cancers,  and  leukemia  than 
an  equivalent  unexposed  population.  Pregnant  women  who  received 
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large  doses  of  radiation  and  who  survived  the  holocaust  bore  children 
who  had  an  abnormal  number  of  birth  defects  and  a greater  chance  of 
developing  cancer  or  leukemia.  The  number  of  miscarriages  and  still- 
births for  this  group  of  pregnant  women  was  also  significantly  greater 
than  average.  Young  children  exposed  to  radiation  suffered  from 
many  more  health  problems  in  subsequent  years  than  adults  receiving 
the  same  doses,  although  it  was  found  that  survivors  of  all  ages  who 
absorbed  radiation  had  a greater  risk  of  developing  cancer  or  leukemia, 
or  giving  birth  to  deformed  children  in  later  years. 

These  studies  of  atomic  bomb  survivors  indicate  that  when  large 
amounts  of  radiation  are  absorbed  rapidly  by  an  individual,  the  risk  of 
subsequently  developing  cancerljseems  to  be  directly  proportional  to  the 
radiation  dose  received.  Thus  a victim  who  absorbs  twice  as  much  radia- 
tion runs  twice  the  risk  of  developing  cancer  in  later  years.  This  same 
type  of  proportional  relationship  between  high  radiation  doses  and 
chances  for  developing  leukemia  and  certain  other  long  term  somatic 
effects  has  also  been  established  for  animals  tested  in  laboratories,  and 
for  children  who  were  exposed  to  diagnostic  radiation  before  they  were 
born,*  as  welt  as  for  British  patients  who  received  large  doses  of  x rays 
while  being  treated  for  a spinal  disease  known  as  ankylosing  spondylitis.' 

Genetic  Effects 

There  is  no  entirely  convincing  data  available  on  the  ways  in  which 
radiation  actually  damages  the  genes  and  reproductive  organs  of  humans. 
For  the  most  part,  we  know  these  organs  must  be  damaged  by  observing 
the  higher  rates  of  genetic  illnesses  present  in_the  children  of  people 
whose  reproductive  organs  have  been  exposed  to  high  levels  of  radia- 
tion. However,  a tremendous  number  of  experiments  have  beer,  per- 
formed on  laboratory  animals  (such  as  mice  and  fruit  flies)  exposed  to 
known  amounts  of  radiation,  and  scientists  believe  the  results  of  these 
experiments  are  indicative  of  the  kinds  of  genetic  damage  incurred  by 
humans.  There  is  evidence  that  the  reproductive  material  in  human 
cells  is  somewhat  more  susceptible  to  damage  than  that  in  the  cells  of 
mice.*  Thus,  it  is  believed  that  radiation  of  the  reproductive  organs  of 
humans  can  cause  offspring  to  have  a higher  rate  of  mental  retardation, 
cancer,  ijl  health,  and  birth  abnormalities.  Except  at  very  high  doses, 
the  amount  of  genetic  damage  done  by  radiation  appears  to  be  pro- 
portional to  its  dose  and  unrelated  to  the  rate  at  which  the  reproductive 
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organ*  are  exposed.  Harmful  effects  on  the  reproductive  material 
(chromosomes)  in  human  cells  have  also  been  observed  directly  when 
the  cells  are  exposed  to  x rays  or  other  forms  of  ionizing  radiation.* 

It  is  felt  that  laboratory  data  obtained  from  irradiating  mice  pro- 
vides the  most  significant  information  about  the  possible  genetic  effects 
of  radiation  on  humans. 

The  Effects  of  Radiation  on  Living  Cells 

Cells  are  the  building  blocks  of  living  organisms.  Some  scientists 
believe  that  both  the  genetic  and  somatic  damage  associated  with  radia- 
tion exposure  can  be  traced  to  the  way  in  which  radiation  affects  living 
cells.  In  any  healthy  organism  some  cells  are  dying  while  others  are 
reproducing,  replenishing,  or  increasing  in  number.  Cells  which  are 
exposed  to  radiation  often  die  or  lose  their  ability  to  reproduce  properly. 
Radiation  loses  its  energy  in  passing  through  a cell  by  breaking  apart 
some  of  the  complex  chemical  bonds  in  the  cell.  As  a consequence, 
the  chemical  bonds  characterizing  the  structure  of  the  genes  in  the  cell 
nucleus,  which  directs  its  reproduction,  can  be  altered  either  directly  or 
indirectly  by  the  radiation. 

The  ability  of  cells  to  reproduce  accurately  is  quite  important,  and 
it  is  very  probable  that  the  impairment  of  the  reproductive  ability  of 
cells  in  the  human  body  results  in  increased  susceptibility  to  cancer  and 
other  diseases.  The  process  of  aging  is  also  believed  to  be  related  to  the 
reproductive  ability  of  cells  in  ah organism. 

When  a sperm  or  egg  cell  from  the  human  reproductive  system  is 
exposed  to  ionizing  radiation,  the  arrangement  of  the  basic  genetic 
material,  which  contains  instructions  for  the  construction  of  offspring, 
may  be  altered  or  destroyed.  These  rearrangements,  which  are  called 
mutations,  may  result  in  the  failure  of  the  cell  to  contribute  to  the 
reproductive  process.  A more  serious  consequence,  however,  is  that 
such  a damaged  egg  or  sperm  cell  may  produce  offspring  with  physical, 
mental,  or  genetic  damage.  A number  of  illnesses  and  birth  defects  have 
now’  been  attributed  to  genetic  damage  or  mutations  of  one  type  or 
another. 

It  is  well  established  that  in  humans  the  potential  for  harm  from 
radiation  exposure  is  greater  for  growing  individuals  whose  cells  must 
undergo  rapid  division  to  support  growth.  The  embryonic  stage  is  the 
most  sensitive  of  all  to  radiation  damage.  However,  in  both  adults  and 
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children  some  organs  and  tissues  discard  and  replenish  cells  more 
rapidly  than  others.  Organs  and  tissues  which  are  more  sensitive  to 
radiation  exposure  than  others  include  the  thyroid  and  the  red  bone 
marrow  where  blood  cells  are  manufactured. 

Effects  of  Low  Doses  of  Radiation 

The  effects  on  humans  of  low  doses  of  radiation  (less  than  25  rem) 
similar  to  those  delivered  during  common  diagnostic  x-ray  examinations 
are  not  immediately  noticeable.  Indeed,  since  the  discovery  of  x rays  in 
1895,  there  has  been  an  ever-increasing  awareness  of  some  of  the  more 
subtle  long  term  health  effects  of  radiation.  This  fact  is  rather  graphi- 
cally illustrated  by  the  way  in  which  permissible  doses  for  individuals 
working  in  the  presence  of  radiation  have  declined  over  the  years  (see 
Fig.  1).  Since  1940  the  permissible  whole-body  occupational  dose  has 
decreased  five-fold.  Currently,  it  is  believed  that  a person  who  is 
exposed  to  x rays  during  a medical  or  dental  examination  may  have  a 
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Fig.  1 — Historical  trend  in  permissible  whole  body  occupational  dose 
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slightly  greater  chance  of  developing  cancer  or  leukemia  in  later  years. 
However,  even  if  one  of  these  illnesses  develops,  it  would  be  impossible 
to  trace  its  cause  back  to  an  x-ray  examination.  This  is  due  to  the  fact 
that  individuals  are  also  exposed  to  other  canccr-causing  agents  such  as 
air  pollution,  drugs,  and  natural  radiation. 

As  we  noted  earlier,  at  moderately  high  doses  (25  to  50  rem) 
and  dose  rates  a statistical  relationship  between  radiation  exposure  and 
various  cancers  and  leukemias  has  been  observed  in  both  humans  and 
laboratory  animals.  For  low  doses,  however,  it  is  more  difficult  to  sepa- 
rate the  effects  of  radiation  on  humans  or  laboratory  animals  from  other 
influences  in  the  human  or  laboratory  environment.  When  conducting 
experiments  on  the  effects  of  very  low  doses  of  radiation  on  mammals, 
scientists  need  to  study  a very  large  group  of  animals  in  order  to  obtain 
valid  results.  This  makes  direct  observations  on  humans  quite  difficult. 

Until  recently  there  was  not  much  evidence  that  exposure  to  diag- 
nostic x rays  affected  human  health.  One  recent  study  has  shown,  how- 
ever, that  exposure  to  diagnostic  x rays  increases  the  chances  of  unborn 
children  developing  cancer  or  leukemia  during  childhood.10  Although 
this  study  indicates  that  the  probability  of  developing  one  of  these  con- 
ditions is  in  proportion  to  the  radiation  dose  delivered  to  the  fetus, 
these  results  are  not  conclusive,  since  it  is  easy  to  argue  that  the  rela- 
tively poor  health  of  those  mothers  who  had  x-ray  examinations  during 
pregnancy  caused  the  increased  susceptibility  of  their  offspring  to  child- 
hood cancers.  A more  recent  study,  supported  by  the  National  Qrncer 
Institute,  identifies  certain  types  of  children  as  more  susceptible  to 
radiation  damage  than  others.  In  particular,  the  study  indicates  that 
children  with  a history  of  allergies  or  certain  bacterial  diseases  were  up 
to  ten  times  more  likely  than  other  children  to  develop  leukemia  after 
being  exposed  to  diagnostic  x rays  before  birth." 

In  1972  a study  linking  leukemia  with  the  exposure  of  adults  to 
diagnostic  x rays  was  published."  In  this  study  the  development  of 
excess  cases  of  leukemia  in  adult  males  was  traced  to  previous  diag- 
nostic x-ray  examinations.  For  some  unknown  reason  the  females  in 
the  study  group  did  not  show  a significant  increase  in  leukemia. 

Many  more  sophisticated  studies  will  be  necessary  before  the  full 
story  of  how  diagnostic  x rays  arc  affecting  humans  is  unraveled.  At 
present  we  can  only  make  judicious  estimates  of  how  low  level  x-ray 
doses  affect  humans,  on  the  basis  of  other  evidence. 
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In  the  laboratory  there  are  quite  strong  indications  that  the  response 
of  mice  to  radiation  dose  is  similar  to  the  response  of  humans.11  Both 
genetic  and  somatic  radiation  damage  to  laboratory  mice  and  their 
reproductive  cells  have  been  observed  at  relatively  low  doses. 

The  Linear  Hypothesis 

Since  it  is  difficult  to  establish  an  exact  relationship  between  bio- 
logical damage  and  dose  for  low  levels  of  radiation,  many  scientists 
believe  that  in  the  absence  of  concrete  evidence  it_is  most  prudent  to 
assume  that  ionizing  radiation  involves  a health  risk  to  the  exposed 
individual  in  proportion  to  the  dose  absorbed  by  that  individual.  This 
is  known  as  the  linear  and  non-threshold  hypothesis.  This  hypothesis 
assumes  there  is  no  threshold  below  which  radiation  is  harmless.  Thus, 
under  the  linear  non-threshold  hypothesis  any  amount  of  radiation 
absorbed  by  an  individual,  no  matter  how  small,  involves  some  risk  to 
the  health  of  that  individual  and/or  his  or  her  potential  offspring. 

There  is  evidence,  however,  that  indicates  that  certain  effects  in- 
duced by  high  radiation  doses  are  not  caused  by  lower  doses.1*  For 
example,  many  Hiroshima  victims  who  absorbed  large  doses  of  radiation 
in  their  eyes  developed  cloudy  films  or  cataracts  over  the  eye  lenses  in 
later  years.  Cataracts  were  also  induced  in  the  eyes  of  laboratory  animals 
exposed  to  large  doses.  On  the  other  hand,  animals  exposed  to  lower 


Fig.  2 — Relationship  between  radiation  dose  and  effect  using  (a)  the  Linear 
Hypothesis,  and  (b)  a Threshold  Hypothesis 
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doses  of  radiation  did  not  develop  any  cataracts.  Cataract  induction 
appears  to  be  a threshold  effect  in  the  sense  that  there  seems  to  be  a dose 
below  which  radiation. does  no  detectable  damage  to  the  lens  of  the  eye. 
However,  many  scientists  believe  that  genetic  damage  can  be  caused  at 
even  the  lowest  levels  of  radiation,  that  there  is  no  threshold  for  this 
type  of  damage.11  Since  the  question  of  whether  or  not  a threshold 
exists  for  radiation  damage  is  a matter  of  controversy,  it  is  interesting 
to  speculate  about  the  problem  in  terms  of  the  effects  of  radiation  on 
the  cells  which  make  up  the  human  body. 

When  ionizing  radiation,  like  an  x ray,  passes  through  a cell,  the 
cell  may  be  damaged.  This  damage  can  cither  destroy  the  cell,  impair 
its  ability  to  reproduce,  or  cause  it  to  reproduce  with  incorrect  genetic 
information.  The  effect  of  high  levels  of  radiation  on  an  organism  is 
serious  because  many  of  its  cells  are  damaged  and  destroyed.  At  lower 
doses  fewer  cells  are  damaged.  In  either  case,  the  number  of  damaged 
cells  is  roughly  proportional  to  the  amount  of  radiant  energy  (or  dose) 
absorbed,  no  matter  how  small  it  is. 

If  individual  cells  have  mechanisms  for  repairing  radiation  damage, 
then  there  may  be  a threshold  dose<  below  which  radiation  causes  no 
permanent  damage.  However,  the  1972  study  linking  leukemia  in  adult 
males  to  diagnostic  x-ray  doses  suggests  that  if  a threshold  dose  exists 
for  adult  males,  it  must  be  less  than  the  doses  delivered  during  some 
of  the  common  diagnostic  x-ray  examinations. 

In  this  booic,  I have  assumed  that  the  linear  hypothesis  is  a rea- 
sonable working  hypothesis  for  protection  purposes.  This  assumption 
has  also  been  made  by  official  advisory  groups  including  the  International 
Commission  of  Radiological  Protection  (ICRP)  and  the  National  Coun- 
cil on  Radiation  Protection  and  Measurement  (NCRP)  in  originally 
establishing  the  guidelines  used  for  the  protection  of  people  working 
near  radiation  sources.  In  addition,  scientists  representing  the  prestigious 
National  Academy  of  Sciences  (NAS)  gave  strong  support  to  the  linear 
hypothesis  in  its  recently  published  study  (known  as  the  BE1R  Report) 
on  the  effects  of  low  level  ionizing  radiation.1* 

The  American  College  of  Radiology  has  also  taken  the  position  that 
".  . . the  prudent  course  at  the  present  time  is  to  assume  that  (radia- 
tion) effects  may  be  initiated  in  a single  cell  and  to  assume  that  there  is 
no  lower  limit  to  the  radiation  dose  which  might  be  considered  in- 
jurious.” w 
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CHAPTER  13 

RISKS  ASSOCIATED  WITH 
X-RAY  DIAGNOSIS 


The  radiation  risks  associated  with  an  annual  exposure  to  diagnostic 
x rays  span  a wide  range,  from  examinations  which  may  be  comparable 
to  regular  cigarette  smoking  during  a given  year,  to  those  which  involve 
negligible  risks.  Pregnant  women,  young  children,  and  potential  parents 
are  usually  subjected  to  more  risks  in  a given  examination  than  other 
people.  There  are  additional  risks  associated  with  certain  diagnostic 
examinations  involving  the  use  of  a contrast  medium.  These  risks  are 
caused  by  the  introduction  of  the  medium  into  the  body  and  not  by  the 
x rays. 

In  general,  examinations  of  organs  and  tissues  in  the  abdominal 
regions  involve  significantly  more  somatic  and  genetic  exposure  than 
other  examinations  for  several  reasons.  First,  the  abdominal  region  is 
filled  with  relatively  dense  tissues,  so  more  x rays  must  be  used  during 
these  examinations.  Second,  a relatively  large  film  is  used,  thus  exposing 
a large  area  of  the  body  to  x rays.  Third,  the  reproductive  organs  are  in 
the  abdominal  region.  Finally,  special  risks  to  the  unborn  child  are 
involved  when  abdominal  x rays  are  used  on  pregnant  women. 

How  Risks  are  Expressed 

In  addition  to  radiation  exposure,  many  other  typical  human 
activities  such  as  taking  drugs,  riding  in  a car,  or  smoking  entail  risks. 
These  kinds  of  risks  are  classified  as  somatic,  meaning  that  they  are 
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potentially  harmful  to  individuals.  Exposure  of  potential  parents  to 
radiation  and  certain' drugs  involves  genetic  risks,  which  only  affect 
individuals  in  future  generations.  Taking  both  somatic  and  genetic 
risks  into  account  when  considering  diagnostic  x rays  makes  estimation 
of  the  risks  and  benefits  more  complicated. 

Until  recently,  very  little  attention  was  given  to  obtaining  numerical 
estimates  of  the  risks  or  potential  for  harm  associated  with  familiar 
activities.  Even  in  cases  where  numbers  have  been  assigned  to  risks, 
relatively  few  people  use  such  information  and  change;  their  habits  or 
conduct  accordingly.  A recent  exception  to  this  is  in  the  case  of  cigarette 
smoking;  the  link  between  smoking  and  lung  cancer  deaths  and  other 
health  conditions  has  motivated  many  individuals  to  quit  smoking.  If 
we  are  to  begin  taking  more  responsibility  for  our  own  health  care,  we 
must  become  concerned  about  the  risks  involved  in  various  forms  of 
medical  diagnosis  and  treatment. 

Several  approaches  describe  the  risks  associated  with  various  ac- 
tivities. Some  analysts  have  attempted  to  devise  a suffering  scale  for 
health  problems  that  may  result  from  certain  activities.  For  example, 
using  such  a scale,  a fatal  radiation-induced  leukemia  would  be  much 
higher  on  the  suffering  scale  than  a skin  cancer  which  may  be  painful 
but  which  is  rarely  fatal.  Another  way  to  express  risk  is  to  place  an 
economic  value  on  induced  disabilities  or  deaths.  Such  an  economic 
analysis  would  add  medical  expenses  to  the  loss  of  an  average  indi- 
vidual’s income  from  employment. 

The  easiest  method  to  use  in  relating  radiation  dose  to  risk  is  to 
estimate  the  number  of  excess  deaths  that  would  be  expected  if  a 
specified  number  of  people  were  all  exposed  to  the  same  hazard.  This 
method  has  been  used  to  link  the  probability  of  developing  lung  cancer 
to  smoking  cigarettes.  For  example,  according  to  a study  conducted  by 
Doctors  Hammond  and  Horn,  about  130  additional  people  out  of  one 
million  regular  pack-a-day  smokers  will  probably  die  of  lung  cancer 
each  year.’ 

Risk  estimates  for  various  x-ray  diagnoses,  like  that  for  smoking, 
musf  be  approximate.  Scientists  do  not  know  enough  about  the  precise 
relationship  between  absorbed  dose  and  risks.  Even  if  they  did,  the 
absorbed  dose  received  from  specific  diagnoses  depends  on  the  techniques 
and  equipment  used  to  conduct  each  individual  examination.  For  this 


reason,  a reasonable  way  to  express  the  risks  involved  in  each  type  of 
x-ray  examination  is  to  calculate  the  risks  using  good  equipment  and 
techniques  and  those  using  poor  equipment  and  techniques.  We  can 
then  assume  that  the  average  risk  falls  somewhere  between  these  two 
extremes. 

What  Are  the  Risks  of  Diagnostic 
X.rays  to  Your  Health? 

Estimating  the  risk  of  death  from  cancer  or  leukemia  for  various 
x-ray  examinations  is  complicated  by  the  fact  that  it  depends  on  the 
age  and  susceptibility  of  the  exposed  individual.  Also,  each  examination 
exposes  different  organs  and  tissues  in  the  body  to  radiation.  Areas  of 
the  body  like  the  red  bone  marrow  and  the  thyroid  are  much  more 
sensitive  to  damage  by  radiation  than  muscle  or  skin.  Recent  scientific 
publications  have  described  the  relative  likelihood  that  various  critical 
organs  will  develop  cancer  after  receiving  a given  radiation  dose.®  If  we 
know  the  skin  dose  (amount  of  radiation  absorbed  by  the  skin),  the 
voltage  of  the  x-ray  tube  and  type  of  filter  used,  as  well  as  the  organs 
in  the  main  beam,  we  can  use  these  figures  to  compute  a cancer  pro- 
ducing or  "effective  dose"  for  a given  x-ray  examination.* 

"Effective  doses"  arc  listed  in  Table  1 (later  in  this  chapter)  and 
Appendix  C for  some  common  x-ray  examinations  conducted  under 
average  conditions.  A recent  report  published  by  the  National  Academy 
of  Sciences,  known  as  the  BEIR  Report,  estimates  using  the  linear 
hypothesis  (see  Chapter  12)  that  a whole-body  dose  of  one  rad  or  rem 
received  by  a million  individuals  each  year  causes  an  average  of  80  ex- 
cess deaths  from  cancer  annually.'  ’If  the  "effective  dose"  concept  is 
valid,  then  one  rad  of  effective  dose  would  affect  the  risk  of  cancer  and 
leukemia  in  the  same  way  as  one  rad  of  whole-body  dose. 

The  average  number  of  deaths  per  rad  should  be  considered  an 
upper  limit,  since  it  is  still  possible  that  discovery  of  a threshold  dose 
in  the  future  may  indicate  that  some  of  the  lower  dose  diagnostic  x-ray 
examinations  involve  little  or  no  risk. 

The  "effective  doses"  and  thus  the  cancer  risks  from  different  types 
of  x-ray  examinations  vary  widely.  As  shown  in  Appendix  C,  a lower 
gastrointestinal,  or  GI,  examination  conducted  under  average  conditions 
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may  involve  as  much  cancer  risk  as  smoking  somewhere  between  five 
and  20  cigarettes  every  day  for  a year.  On  the  other  hand,  average 
examinations  of  the  extremities  or  dental  examinations  involve  less  risk 
than  smoking  even  one  cigarette  per  day.  The  cancer  risk  associated  with 
the  average  U.S.  background  radiation  dose  of  84  millirems  per  year  * is 
comparable  to  smoking  about  one  cigarette  a day.  Thus,  typical  exami- 
nations span  a wide  range  of  maximum  risk. 

Thus,  GI  examinations,  which  deliver  the  highest  "effective  dose" 
of  any  of  the  common  procedures,  may  involve  risks  of  fatal  cancer 
comparable  to  the  fatal  lung  cancer  risks  associated  with  regular  smok- 
ing. (See  Tables  1,  2,  and  3,  later  in  this  chapter,  for  details.)  On  the 
other  hand,  a hip  or  thigh  examination  is  about  five  to  10  times  less 
risky  than  a gastrointestinal  examination,  and  the  "effective  dose"  of 
about  100  millirems  per  year  received  from  hip  or  thigh  examinations 
is  comparable  to  the  average  background  radiation  dose  in  the  United 
States. 


Risks  to  Future  Generations 

Genetic  risks  to  potential  parents  from  x rays  are  difficult  to  com- 
pare directly  to  the  risks  of  smoking  and  other  activities,  but  information 
from  the  BEIR  Report  indicates  that  when  the  reproductive  organs  are 
included  in  the  main  beam,  risks  to  future  generations  are  similar  to 
those  encountered  in  submitting  to  x-ray  examinations  which  are  in  the 
high  dose  somatic  category.  Table  2 and  Appendix  C give  data  on  the 
average  male  and  female  reproductive  organ  doses  for  various  ex- 
aminations. 


Non-Radiation  Risks 

Some  diagnostic  x-ray  procedures  involve  the  introduction  of  a 
contrast  medium  into  the  body  in  order  to  highlight  certain  organs  or 
arteries.  Contrast  films  are  now  quite  common,  and  most  contrast 
studies  involve  little  risk.  However,  several  types  of  studies  involve 
added  risks  associated  with  the  introduction  of  the  contrast  "dye"  into 
the  body.'  The  dangers  of  contrast-medium  examinations  include  the 
potential  for  inducing  a stroke  or  causing  nerve  damage  when  the  dye  is 
being  introduced  into  the  body.  Some  of  the  higher  risk  contrast  x-ray 
examinations  are  listed  in  Table  4. 
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Since  contrast  examinations  make  up  such  a small  percentage  of 
the  total  number  of  x-ray  examinations,  the  overall  risks  to  the  popula- 
tion from  diagnostic  x rays  are  stilt  due  primarily  to  radiation  effects. 


TABLE  1:  AVERAGE  EFFECTIVE  DOSES  OF 
COMMON  X-RAY  EXAMINATIONS  (SOMATIC 
DOSES) 


A.  High  . Dose  Examinations  (more  than  123  mrad  or  mrem  per  average 

examination) 

Mammography  (breast  examination) 

Upper  GI  Series  (barium  swallow) 

Thoracic  spine  (middle  or  dorsal  spine) 

Lower  Gl  Series  (barium  enema,  colon  examination) 

Lumbosacral  spine  (lower  spine) 

Lumbar  spine  (lower  back) 

B.  Medium  Dose  Examinations  (23-123  mrad  or  mrem  per  average 

examination) 

Intravenous  Pyelogram  (I VP,  exam  of  kidney,  ureter,  and  bladder) 
Cervical  spine  (upper  spine) 

Cholecystography  (gallbladder  examination) 

K.U.B.  (kidney,  ureter,  or  bladder  examination) 

Skull 

Lumbo-pelvic  (examination  of  pelvis  and  lower  spine) 

C.  Low  Dose  Examinations  (less  than  25  mrad  or  mrem  per  average 

examination) 

Chest 

Hip  or  upper  femur  (hip  or  upper  thigh  examination) 

Shoulder 

Dental  (whole  mouth  or  bitewing  examination) 

Extremities  (feet,  hands,  forearm,  etc.) 


See  Appendices  A,  B,  and  C for  more  details. 


86 


TABLE  2:  AVERAGE  DOSE  TO  THE 
REPRODUCTIVE  ORGANS  FROM  COMMON 
X-RAY  EXAMINATIONS  (GENETIC  DOSES) 


A.  High  Dose  Examinations  (exposure  of  male  gonads,  more  than  200 

mrad  per  average  exam) 

Lower  Gl  (barium  enema,  colon  exam) 

Intravenous  Pyclogram  (l VP,  exam  of  kidney  and  ureter) 

Lumbar  spine  (lower  back) 

-h  Lumbo-pelvic  (exam  of  pelvis  and  lower  spine) 

+ Hip  or  upper  femur  (exam  of  hip  or  thigh) 

B.  Medium  Dose  Examinations  (exposure  of  male  gonads  between  10» 

200  mrads  per  average  exam) 

Upper  GI  (barium  swallow) 

•Cholecystography  (gallbladder  exam) 

Thoracic  spine  (middle  spine) 

•Upper  GI  (barium  swallow) 

Abdomen 

K.U.B.  (kidney,  ureter,  and  bladder) 

C.  Low  Dose  Examinations  (exposure  of  gonads  less  than  10  mrad  or 

mrem  per  average  exam) 

Cervical  spine  (upper  spine) 

Skull 

Shqulder 

Chest 

Dental  (whole  mouth  or  bitewing) 

Extremities  (hands,  feet,  forearms,  etc.) 


See  Appendices  A and  C for  more  details. 
+ High  category  for  females 
* Medium  category  for  females 
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TABLE  ):  HIGH  DOSES  TO  THE  UTERUS  AND 
FETUS 


The  following  examinations  of  a pregnant  woman  may  expose  her 
unborn  child  to  more  than  4000  mrad  or  mrem: 

Abdominal  aortography  (examination  of  the  main  arteries  in  the 
abdominal  region) 

Lower  GI  Series  (barium  enema) 

Celiac  angiography  (examination  of  the  blood  vessels  in  the  abdominal 
cavity) 

Upper  GI  Series  (barium  swallow) 

Hysterosalpingography  (examination  of  the  uterus  and  oviducts) 

Pelvimetry  (examination  to  measure  the  size  of  the  pelvis) 

Placentography  (examination  of  the  placenta) 

Renal  arteriography  (examination  of  the  kidney) 

Urethrocytography  (examination  of  the  kidneys,  urinary  tract,  bladder, 
and  urethra) 

Cystogram  (examination  of  the  bladder) 

See  Appendices  A and  B for  more  details. 
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TABLE  4:  HIGH  RISK  CONTRAST  X-RAY 
EXAMINATIONS  * 


Type  of  Study 
Bronchogram 

Method 

dye  injected  into  tung 
bronchi  (air  passages) 

Uses 

outlines  bronchial 
tree 

Cerebral  angiogram 
(arteriogram) 

dye  injected  into 
carotid  and/or 
vertebral  arteries 
in  neck 

outlines  blood 
vessels  in  neck  and 
brain 

Coronary  angiogram 
(arteriogram) 

dye  injected  into 
chambers  of  heart 

outlines  heart 
chambers,  valves, 
and  surrounding 
arteries  and  veins 

Pneumoencephalo- 
gram (PEG) 

air  injected  (as  per 
myelogram) ; air  rises 
into  brain 

outlines  chambers 
and  surface  of  brain 

Pulmonary 

angiogram 

(arteriogram) 

dye  injected  into 
pulmonary  arteries 
as  they  leave  heart 

outlines  blood  vessels 
(arteries  and  veins) 
in  lungs 

• Source:  Arthur  Levin,  Talk  Back  To  Your  Doctor  (New  York:  Doubleday, 
1975). 
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A Word  of  Caution! 

It  is  assumed  that  each  and  every  x-ray  examination  adds  directly 
to  an  individual’s  risk  in  proportion  to  the  "effective  dose"  to  which  he 
or  she  is  subjected.  Although  it  is  desirable  to  keep  the  total  radiation 
dose  received  by  a person  as  low  as  possible,  it  is  important  to  realize 
that  the  risks  associated  with  each  proposed  x-ray  examination  must  be 
considered  in  light  of  the  potential  benefits  of  that  same  examination. 
Thus  if  a given  x-ray  examination  appears  necessary,  a patient’s  past 
history  of  radiation  exposure  should  not  influence  the  decision  to  conduct 
that  examination. 

Don’t  forget  to  consider  the  substantial  benefits  of  diagnostic  x rays.  - 
GI  examinations  as  part  of  an  annual  routine  executive  physical  may  be 
completely  unnecessary.  On  the  other  hand,  in  the  presence  of  certain 
symptoms,  the  information  obtained  from  a relatively  "high"  risk  GI 
examination  may  save  your  life!  In  such  cases  the  risk  of  not  having  a 
GI  examination  is  greater  than  the  risk  of  the  examination  itself. 

Avoid  routine  examinations  or  prescribing  x-ray  examinations  for 
yourself.  However,  do  not  avoid  an  x-ray  examination  if  your  physician 
can  adequately  explain  why  tpere  irirreal  need  for  it! 

In  spite  of  some  of  the  shortcomings  of  certain  dentists,  physicians, 
and  radiologists  discussed  in  this  book,  a qualified  professional  is 
probably  a better  judge  of  when  x rays  arc  needed  than  you  are.  You 
have  a right  to  expect  any  professional  with  whom  you  are  dealing  to 
provide  complete  answers  to  your  questions  about  the  need  for  a pro- 
posed x-ray  examination.  If,  after  reading  Chapter  14,  you  feel  that 
the  practitioner's  reasoning  and  diagnostic  techniques  are  sound,  you 
should  abide  by  his  or  her  judgment.  If  you  are  not  confident  about 
this  judgment,  by  all  means  seek  an  independent  one  from^ another 
professional. 
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APPENDIX  A:  UNITS  OF 
RADIATION  EXPOSURE 
AND  DOSE 

In  order  to  understand  how  x rays  interact  with  people,  it  is 
necessary  to  have  some  understanding  of  the  ways  in  which  scientists 
measure  the  quantity  of  x rays  to  which  a person  is  exposed  as  well  as 
the  amount  of  x-ray  energy  or  dose  that  person  absorbs.  Once  the 
quantities  associated  with  exposure  and  dose  are  defined,  it  is  possible 
to  discuss  the  potential  effects  of  certain  exposures  or  doses  on  human 
health. 

Defining  appropriate  units  to  describe  the  effects  of  radiation  has 
proven  difficult  for  scientists  ever  since  the  discovery  of  ionizing  radia- 
tion. As  a consequence,  three  related  units  of  radiation,  each  slightly 
different  from  the  others,  have  been  defined.  Respectively  known  as  the 
roentgen,  rad,  and  rem,  they  are  often  used  interchangeably  in  describing 
x rays  that  are  striking  an  individual.  This  appendix  is  an  attempt  to 
describe  important  distinctions  between  these  units  of  radiation. 

Exposure  and  Dose — What  Are  They? 

The  effects  of  diagnostic  x rays  on  the  human  body  depend  in  a 
complex  way  on  a number  of  factors  such  as  the  distribution  of  energies 
of  x-ray  photons  in  the  beam,  the  total  intensity  or  quantity  of  radia- 
tion, the  distance  between  the  x-ray  tube  and  the  individual  being  x- 
rayed,  the  type  and  location  of  tissues  and  organs  in  the  main  beam,  as 
well  as  the  age  and  sex  of  the  person  being  examined. 
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In  trying  to  understand  the  relationship  between  the'  properties  of 
a given  amount  of  radiation  and  the  biological  effect  on  an  individual, 
the  concept  of  exposure  was  developed.  Exposure  is  a' measure  of  the 
number  of  electrons  which  are  torn  away  from  molecules  when  a beam 
of  radiation  passes  through  air.  A positively  charged  air  molecule  and 
the  negatively  charged  electron  removed  from  it  are  referred  to  as  an 
ion  pair.  The  concept  of  radiation  exposure  is  very  convenient  since 
it  is  easy  to  place  an  ionization  chamber  containing  air  in  the  path  of 
radiation  and  record  the  number  of  ion  pairs  produced  by  the  beam 
electronically.  The  common  unit  of  exposure  is  the  roentgen,  named 
after  Wilhelm  Roentgen  who  discovered  x rays  in  1895.  One  roentgen 
is  the  amount  of  radiation  necessary  to  produce  1600  trillion  ion 
(electron-molecule)  pairs  in  one  kilogram  of  air  (1  kilogram=2.2 
pounds). 

Although  the  exposure  in  roentgens  is  an  easy  quantity  to  measure, 
it  is  not  always  a good  indicator  of  the  effects  of  radiation  on  an 
individual.  This  is  because  tissue,  bone,  and  other  materials  contain 
different  types  of  molecules  and  have  different  densities  from  air. 
Furthermore,  the  processes  by  which  ionizing  radiation  like  x or 
gamma  rays,  beta  particles,  or  alpha  particles  lose  their  energy  in 
passing  through  matter  is  different  for  each  type  of  radiation.  The 
energy  absorption  process  also  depends  on  the  quality  or  energy  dis- 
tribution of  the  radiation  as  well  as  on  the  type  of  exposed  tissue  or 
bone. 

The  concept  of  absorbed  dose  was  developed  as  a measure  of  the 
amount  of  energy  dumped  by  incident  radiation  into  a gram  of  material. 
The  dose  absorbed  by  a gram  of  skin  or  muscle  can  be  much  less  than 
that  of  a gram  of  bone  placed  in  the  same  x-ray  beam.  This  is  be- 
cause the  heavy-  atoms  of  calcium  in  bone  absorb  x rays  more  easily  than 
lighter  elements  abundant  in  tissue.  Thus  x rays  pass  through  tissue  more 
easily  and  don’t  leave  as  much  energy  behind. 

Absorbed  dost,  although  harder  to.  measure,  is  probably  a better 
indicator  of  the  biological  impact  of  radiation  than  exposure.  The  most 
common  unit  of  absorbed  dose  is  the  rad.  Because  the  outer  layers  of 
material  absorb  x rays  readily  the  exposure  inside  a person's  body  will 
be  less  than  the  exposure  at  the  skin.  The  absorbed  dose  in  the  outer 
layers  of  skin  is  often  referred  to  as  the  skin  dose  while  x-ray  energy 
deposited  in  a gram  of  bone,  tissues,  or  an  organ  at  a certain  location 
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inside  the  body  is  referred  to  as  the  depth  dose  at  that  location.  High 
energy  x-ray  photons  have  much  more  penetration  power,  and  the  depth 
dose  corresponding  to  a relatively  high  energy  (100  kVp)  diagnostic 
x-ray  beam  can  be  hundreds  of  times  greater  than  that  of  a low  energy 
diagnostic  x-ray  beam  (20  kVp) . 

Since  the  exposure  in  roentgens  is  the  same  as  the  absorbed  dose  in 
rads  at  the  surface  of  soft  tissue  for  medical  x rays,  these  units  are 
sometimes  used- interchangeably.  Houeter,  in  most  situations  a mea- 
surement of  x-ray  exposure  in  roentgens  made  with  an  ion  chamber  at 
the  surface  of  the  body  is  not  the  same  as  the  dose  or  energy  absorbed 
at  various  points  in  the  body  in  rads.  When  other  types  of  radiation 
like  alpha  particles  or  neutrons  are  present,  a unit  called  the  rem  is 
used.  Rem  stands  for  Roentgen  Equivalent  Man  and  describes  the 
potential  for  biological  damage  which  results  from  a given  dose  in  rads 
of  radiation  other  than  x rays.  However,  for  x rays,  rad  and  rem  always 
have  the  same  value  and  can  be  used  interchangeably. 

At  present  most  researchers  studying  the  biological  effects  of  ion- 
izing radiation  on  humans  assume  that  its  effects  on  a particular  loca- 
tion in  a body  can  be  directly  related  to  the  absorbed  dose  in  each  gram 
of  material  at  the  location  of  interest.  However,  some  effects  of  interest 
may  be  related  to  the  time  period  in  which  the  dose  is  observed,  or 
dose  rate,  as  well  as  the  total  absorbed  dose.  Very  high  dose  rates  are 
known  to  do  more  somatic  damage  to  individuals  than  the  same  total 
dose  delivered  more  slowly.  The  relationship  between  genetic  and 
somatic  damage  and  dose  rates  for  lower  doses  is  not  well  established, 
and  it  is  safer  in  setting  radiation  standards  to  assume  that  biological 
effects  depend  only  on  total  absorbed  dose  (except  at  very  high  dose 
rates). 

The  concepts  of  absorbed  dose  and  dose  rates  are  very  powerful 
and  useful.  Our  present  state  of  knowledge  is  such  that  if  an  indi- 
vidual absorbs  a known  dose  at  each  location  in  his  body  within  a 
specified  amount  of  time,  it  is  ‘possible  to  set  upper  limits  using  the 
linear  hypothesis  on  the  effects  the  radiation  will  probably  have  on  his 
health. 
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APPENDIX  B:  EXPOSURES 
TO  EMBRYO  AND  FETUS 


Range  of  Possible  Exposures  of  an  Embryo  or  Fetus  in  Various  X-ra y 
Diagnostic  Procedures  of  the  Pregnant  Woman  * 


Diagnostic  Radiography 


Dose  Range  in  Millirads 


Abdomen  screening 

100-2000  depending  upon  whether 
there  are  multiple  films  and/or 
fluoroscopy 

Abdominal  aortography  * 

6,000-20,000 

Amniography 

100  or  more  depending  upon 
techniques  used 

Barium  enema  • 

350-6,000  (higher  with  fluoroscopy 
and  spot  film) 

Carcinoma  of  the  cervix 

To  6,000  if  fluoroscopy  is  used 

Cardiac  series 

5-50,  higher  with  fluoroscopy 

Celiac  angiography  * 

2,000-20,000  (with  fluoroscopy) 

Cephalopelvimetry 

See  pelvimetry 

Chest 

Single  view  1-Ip  or  less;  5-70  or 
to  2,000  with  fluoroscopy  ~ 

Cholangiography 

20-200  (films)  or  to  2,000 

• 

(fluoroscopy) 

* Denotes  procedures  which  are  hiph  risk  to  the  fetus  because  they  may  deliver  4 rads 
or  more  to  it. 
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Cholecystography 

Cystogram  (excluding urethra) 
Colon 

Dacryocystography 
Dental  series 

Esophagram  (esophagogram) 

Extremities 

Femoral  arteriography 

Fetal  age 

Fetometry 

Gallbladder 

GI  series,  lower  tract  * 

GI  series,  upper  tract 

Hip  (spine  and  buttocks) 
Hystcrosalpingography  * 

Ileo  cecal  study 

Intestine,  small  study 

K.U.B.  (kidney,  ureter,  and 
bladder) 

Long  bone  series 
Mastoid  areas 
Myelography 

Nephrotomography 


20-200  (films)  or  to  2,000 
(fluoroscopy) 

500-1,000 

See  GI  series,  lower  tract 
1-10 

0 with  lead  and  rubber  apron 
To  300  with  fluoroscopy 
Negligible  (l  mrad) 

1,000  + 

500-1,000 

100-300 

See  cholecystography 
350-6,000,  higher  exposure  with 
fluoroscopy 

100-2,000,  higher  exposure  with 

fluoroscopy 

300-700 

1,200-6,000.  Rarely  involves 
pregnancy,  upper  exposure  levels 
with  radiopaque  and  fluoroscopy 
100-2,000,  higher  exposure  with 
fluoroscopy 

100-1,000  with  multiple  films  and 
fluoroscopy 

200 

50-200 

25-100 

Minimum  of  2,000  spot  films  and 
fluoroscopy 
500-2,000 


• Denotes  procedures  which  are  high  risk  to  the  fetus  because  they  may  deliver  i rads  or 
more  to  it. 
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Obstetric  examinations 

Ocular  foreign  body  detection 
Pelvic  pneumography 
Pelvic,  lower  abdomen  screen 
Pelvimetry  • 

Petrous  pyramids 
Placenta  praevia 
Placentography  * 
Pneumoencephalography 
Polytomography  (both  ears) 
Prenatal  mortality  detection 
Pyelography,  intravenous 

Pyelography,  retrograde 

Renal  arteriography  * 
Retroperitoneal  study 
Salpingography 
Sella  turcica 
Shoulder 
Sialography 
Sinus  series 

Skeletal  series  for  metastases 
Skeletal  maturity  detection  ^ 

Skull  series 

Spine,  lumbar  (sacrum  and  coccyx) 

Splenoportography 
Small  intestine  survey 


500-2,000  if  laterals  and  stereo 

incluJ 

M0 

300 

80*500 

600-4,000  (usually  toward  term) 
MO 

500-1,000  with  contrast  injection 
300-7,500  with  contrast  injection 
2-20 
3-30 
100-500 

400-2,000,  multiple  Tims  and 
radio-opaque 

450-1,000,  multiple  Aims  and 

radio-opaque 

2,000-4,200 

500 

10-50 

1-5 

Negligible 

M0 

1-10  (paranasal) 

50-200 

Negligible  (one  hand,  one  knee, 
or  more) 

M0  (av.  4) 

2)  4-2,000  with  lateral  and  oblique 
views 
2,000 

500-1,000  (without  fluoroscopy) 


♦ Denotes  procedures  which  are  high  risk  tu  «hc  fetus  Ixcaus*  they  may  deliver  4 rads  or 
more  to  it. 
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Temporo-mandibukr  joints 
Urethrocytogr*phy  (likcK.U.B.  and 
cystogram  but  includes  urethra)  * 

Venocavography 

Ventriculography 


1-10 

To  600  with  films,  to  6,000  with 
fluoroscopy,  and  to  20,000  with 
cine 
1,000  + 

2-20 


Major  References  for  Table  of  Diagnostic  Radiography  * * 

Bewlcy,  D.  K.,  Laws.  J.  W.,  and  Myddlcton,  C.  J.,  1957.  Maternal  and  fetal  radia- 
tion dosage  during  obstetric  radiography  examination.  Brit . Journ . Radiology 
30:286-290. 

Brent,  R I960.  The  effect  of  irradiation  of  the  mammalian  fetus.  Clinical  Obstetrics 
and  Cynecology  3:928-950.' 

Brent,  R.  1972.  Irradiation  in  pregnancy,  In  Cynecology  and  Obstetrics.  Davis,  ed. 
32:1*30  Harper  and  Row. 

Brown.  M.  L.  1963.  Population  dose  from  x rays.  PHS  Pub,  #2001.  ICRP-1CRU, 
1969.  Exposure  of  man  to  ionizing  radiation  arising  from  medical  procedures  with 
special  references  to  radiation  induced  disease.  An  inquiry  into  methods  of  evalua- 
tion Physics  in  Medicine  and  Biology  6:199-258. 

Kinlen,  L.  J.  and  Acheson,  E.  D.  1968.  Diagnostic  irradiation.  Congenital  malforma- 
tions and  spontaneous  abortion.  Brit.  Joutn.  Radiology  41:648-634. 

Michigan  Survey.  1961.  Medical  Radiological  Health  Data,  "Michigan  survey  of 
medical  radiology  experience  during  pregnancy."  2:159-164. 

Peter  Bent  Brigham  Hospital  Report.  Peter  Bent  Brigham  Hospital,  721  Huntington 
Ave.,  Boston.  Mass.,  1961. 

Reekie.  D.  and  Davison,  M.  1967.  The  radiation  hazard  in  radiography  of  the  female 
abdomen  and  pelvis.  Bril.  Journ.  Radiology  40:819*834. 

Schwartz.  Gerhard,  M.D.,  Director,  Department  Radiology,  New  York  Eye  and  Ear 
Infirmary,  also  Fellow  American  College  of  Radiology  (FACR),  Clinical  Professor 
of  Radiology,  New  York  Medical  College,  Practice  33  years.  (Consultant  on  table 
of  exposures  to  the  fetus.)  Personal  communication,  1972,  1973. 

• Denotes  procedures  which  are  high  risk  to  the  fetus  because  they  may  deliver  4 rads  or 

more  to  it. 

••  This  list  was  obtained  from  a paper  entitled: 

"X-ray  Effects  on  thfc  Embryo  and  Fetus:  A Review  of  Experimental  Findings"  by 
Robert  Rugh  and  William  Leach,  Division  of  Biological  Effects,  Bureau  of 
Radiological  Health,  FDA,  United  States  Public  Health  Service,  Rockville,  Mary- 
land 20852  (September  1973). 
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APPENDIX  C:  AVERAGE 
DOSES  FOR  TYPICAL 
X-RAY  EXAMINATIONS 
IN  MILLIRADS 


• 

Average 
akin  dose 
per  film 
(a) 

Average 
integral 
bone  mar- 
row dose 
per  exam 
(b) 

Mammography 

ISOOf 

— 

Upper  G1 

710 

300 

Thoracic  Spine 

980 

200 

Lower  GI 

1320 

600 

Lumbosacral  Spine 

2180 

200 

Lumbar  Spine  (LS) 

1920  * 

200 

Intravenous  Pyelogram  (IVP) 

390 

300 

Cervical  Spine 

240 

30f 

Cholecystography 

620 

100 

Abdomen  or  KUB 

670 

100 

Skull 

330 

50 

Lumbo-pelvic 

610 

100 

Chest  (radiographic) 

44 

40 

Dental  (whole  mouth) 

910 

20 

Hip  or  Upper  Femur  (thigh) 

560 

100 

Shoulder 

260 

50f 

Dental  (bitewing) 

920 

4 

Extremities 

100 

<10 

References 

(a)  U.S.,  Department  of  Health,  Education,  and  Welfare  (FDA)  Publication  73*8047, 
Population  Exposure  to  X rays  U S.  1970,  (Rockville,  Md.:  Public  Health  Service, 
November  1973).  Appendix  III, 

(b)  International  Commission  on  Radiological  Protection  Publication  no.  16,  Pro- 
taction  of  the  Patient  in  X-ray  Diagnosis  (New  York:  Pergamon  Press,  1970). 


Average 
no.  of 

films  per  * 
exam  (a) 

Estimated 
"effective” 
dbse  per 
exam  (c) 

Average  gonadal 
dose  per  exam 
<d) 

M F 

2*/pcr  breast 

300-600 

— 

— 

4.3 

1)0-400 

30 

150 

3* 

130-400 

<10 

<10 

2.9 

90-250 

200 

800 

3.4 

70-250 

1000 

400 

2.9 

50-180 

1000 

400 

5.3 

50-150 

1300 

800 

3.7 

40-80 

<10 

<10 

3.3 

23-60 

5 

150 

1.6 

10-60 

300 

500 

4 

20-50 

<10 

<10 

1.4 

5-35 

700 

2)0 

1.6 

5-35. 

<10 

<10 

16* 

10-30* 

<10 

<10 

3* 

2-25* 

1200 

500 

2* 

225 

<10 

<10 

3* 

<5* 

<2 

<2 

2.7 

<5* 

<10 

<10 

(c)  Preliminary  estimates  based  on  work  in  progress:  p.  W.  Laws  and  M.  Rosenstein, 
"A  Somatic  Dose  Index  for  Diagnostic  Radiology,"  to  be  presented  at  the  Twenty- 
second  Annual  Meeting  of  the  Health  Physics  Society  (Atlanta,  Ga.:  3-8  July 
1977). 

t Ionizing  Radiation:  Let  els  and  Effeits,  1,  A Report  of  the  United  Nations  Scientific 
Committee  oh  the  Effects  of  Atomii  Radiation  (New  York:  United  Nations,  1972), 

pp.  162,  161. 

• Estimate  by  author. 
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DOSES  FOR  TYPICAL  X-RAY  EXAMINATIONS 


No.  of  Cigarettes  per  Day  [1] 

0 f10  1BttlB90IS40«90 


0 1000  2000  3000  4000 

Whole  Body  Radiation  Dosa  (Effective  Doaa) 

In  Excasa  of  Background  (mram/yr)  [2] 

Fig.  1 — Comparison  of  excoss  deaths  from  lung  cancer  due  to  cigarette 
smoking  and  estimated  average  excess  deaths  from  leukemia  and  cancer  due 
to  exposure  to  diagnostic  x rays  and  other  ionizing  radiation 


1.  ThB  Consumers  Union  Report  on  Smoking  and  the  Public  Interest, 
(Consumers  Union,  Mt.  Vernon,  N.Y.,  1963),  p.  34. 

2.  National  Academy  of  Sciences,  National  Research  Council,  The 
Effects  On  Population  of  Exposure  to  Low  Levels  of  Ionizing 
Radiation  (BEIR  Report),  November,  1972,  p.  91. 


APPENDIX  D:  PERSONAL  RADIATION 
RECORD-DIAGNOSTIC  X-RAYS 

Name  Sex 

Address  Birthdate  


Date 

Physician 

or 

Dentist 

Location 
of  x-ray 
facility 

Type 

of 

Examination 

Estimated 

effective 

dose* 

Estimated 

go&dal 

dosf* 

Details  (shield- 
ing, mAs,  filtra- 
tion, kVp,  etc.) 

Purpose  of 
x-ray  exami-^ 
nation 

j 

1 

) 

i 

* 

• See  Appendix  C for  estimate  of  doses  fox  various  procedures  conducted  under  average  conditions. 
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Mr.  Rogers.  Thank  you  very  much,  Dr.  Laws.  We  appreciate 
your  comments  and  suggestions. 

Dr.  McClenahan. 

STATEMENT  OF  JOHN  L.  McCLENAHAN,  M.D.,  PHILADELPHIA, 

PA. 

Dr.  McClenahan.  Mr.  Chairman,  I prepared  a seven-page  state- 
ment that  I have  submitted  giving  my  viewB  on  overutilization  of 
X-rays.  When  I read  it  on  the  train  coming  up  this  morning,  it 
seemed  a little  windy.  With  your  permission,  I will  simply  extract 
it  and  speak  from  my  notes. 

Mr.  Rooers.  You  are  welcome  to  do  so  Doctor,  thank  you. 

Dr.  McClenahan.  A word  of  background,  I am  a doctor,  and 
M.D.,  graduate  of  Yale  University  and  the  University  of  Pennsylva- 
nia Medical  School.  I served  an  internship  in  Philadelphia,  a resi- 
dency in  radiology  at  the  New  York  Hospital-Cornell  Center  in  the 
Department  of  Radiology.  I remained  for  4 or  6 years  after  my 
training  when  I tired  or  institutional  radiology  and  was  conscious 
of  a widening  distance  between  myself  and  patients. 

I moved  back  to  my  home  in  Philadelphia,  opened  a small  office 
in  the  country  in  suburban  Philadelphia  where  I have  practiced  for 
22  years.  The  only  distinction  I bring  to  a hearing  such  as  this  is 
small:  I see  each  patient  who  comes  to  me;  I question  them;  I 
examine  them;  I specifically  order  which  examinations  are  to  be 
done  and  are  not  to  be  done.  I reserve  the  right  to  veto  an  exami- 
nation or  to  curtail  it  if  necessary. 

When  I am  not  in  my  office,  no  work  is  done.  Today,  my  staff  is 
on  a picnic  in  Fail-mount  Park. 

It  seems  to  me  that  one  of  our  principal  problems  in  this  entire 
discussion  is  the  widening  distance  between  radiologists  and  their 
patients.  This  has  been  spoken  of  obliquely  in  earlier  testimony  but 
it  is  the  main  burden  of  my  talk  this  afternoon. 

In  spite  of  efforts  to  curtail  and  to  reduce  examination  and 
constantly  to  wonder  why  it  was  being  done — in  spite  of  this  super- 
vision—in  the  past  22  years,  a great  deal  of  my  work  has  been  done 
for  reasons  of  aoubtfm  need,  in  my  opinion,  and  I have  contributed 
my  share  of  unnecessary  X-ray  exposure. 

It  is  poesible  to  argue  about  the  word  "unnecessary”;  it  can  be 
debated  for  hours.  In  the  present  discussion,  I take  it  to  mean  an 
examination  done  for  purposes  other  than  the  quest  for  an  ana- 
tomical or  physiological  diagnosis,  regardless  of  now  the  examina- 
tion may  be  justified. 

The  number  of  excessive  procedures,  I think,  is  relatively  large; 
the  number  of  doctors  that  make  them  poesible,  I think,  is  relative- 
ly small. 

' I consider  the  following  examinations  unnecessary:  First,  routine 
studies  that  are  requested,  ordered,  to  determine  whether  a patient 
without  symptoms  is,  in  fact,  in  good  health.  These,  for  the  most 
part,  are  screening  procedures  of  the  chest  and  other  organ  ays- 
terns,  undertaken  as  part  of  a so-called  complete  checkup  and  paid 
for  under  a fringe  benefit. 

Second,  examinations  done  to  exclude  injury  after  a trifling 
injury  where  there  is  a question  of  liability. 
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Third,  examinations  done  to  allay  anxiety  in  a patient  suffering 
from  vague  or  transient  malaise  or  anxiety  in  the  relative  of  such  a 
patient. 

Fourth,  examinations  done  to  allay  anxiety  in  physicians  who 
require  it  as  at  least  a token  protection  against  a possible  charge  of 
negligence. 

Fifth,  examinations  done  to  rule  out.  These  are  ordered  when  the 
diagnosis  has  been  made  with  reasonably  certainty  on  the  basis  of 
history  and  physical  examination.  There  seems  to  be  a reluctance 
to  ascribe  symptoms  to  a single  cause;  the  diagnosis  seems  too 
obvious  to  be  believed.  I becomes  necessary  to  exclude  theoretical 
causes  of  discomfort. 

For  example,  a patient  with  classical  symptoms  of  a kidney  stone 
will  be  subjected  to  X-ray  examinations  not  only  of  his  kidneyB  but 
of  his  spine,  chest,  colon,  stomach,  and  gall  bladder  to  determine  to 
what  extent  these  organs  may  be  contributing  to  his  disability. 

Sixth,  to  document  improvement  that  is  clinically  apparent.  If, 
for  example,  an  individual’s  abdominal  pain  and  indigestion  im- 

Srove  after  treatment,  a gastrointestinal  series  may  be  ordered  to 
etermine  whether  or  not  his  duodenal  ulcer  has  diminished  in 
size. 

Other  debatable  uses  of  diagnostic  X-rays  occur  more  frequently 
in  institutions  than  in  offices.  Those  that  I have  observed  mclude 
the  following:  Seventh,  examinations  ordered  to  embellish  a diag- 
nosis that  is  certain;  to  satisfy  curiosity. 

If,  for  example,  it  has  been  established  that  a tumor  has  spread 
to  one  distant  bone  or  organ,  studies  are  commonly  ordered  of  all 
the  bones  and  all  the  distant  organs,  even  those  not  clinically 
involved,  together  with  selective  isotope  scans  and,  more  recently, 
computerized  tomographic  scans. 

These  are  inrteresting  but  their  role  in  patient  management  or 
in  the  maintenance  of  comfort  can  be  seriously  doubted. 

Eighth,  uselessly  repeated  examinations.  In  teaching  institutions 
particularly,  parochial  concepts  of  technical  adequacy  denigrate 
the  contributions  of  outsiders.  A patient  may  report  to  a counsul- 
tant  carrying  an  armload  of  X-ray  films  ana  a radiologist’s  report 
concisely  summarizing  what  they  show.  The  consultant  may  not 
even  glance  at  these  before  putting  them  aside  and  ordering  a new 
set  of  identical  studies  in  his  own  X-ray  department. 

Ninth,  examinations  are  undertaken  as  part  of  self-referral  and 
this,  Sir,  I believe  is  the  most  serious  cause  of  X-ray  over  utiliza- 
tion. 

Radiologists — occasionally  resort  to  it.  Nonradiologists  who  own 
their  own  apparatus  find  it  hard  to  resist.  Whatever  his  specialty 
or  general  practice,  a self-referrer  reports  only  to  himself.  It  is 
virtually  impossible  to  monitor  the  quality  or  quantity  of  his  work. 
Third  parties  pay  him  the  same  fee  for  X-ray  services  that  they 
pay  to  an  expert.  His  competence  is  never  tested.  His  understand- 
ing of  radiation  hazards  and  hygiene  is  rudimentary.  For  purposes 
of  economy,  he  frequently  relies  on  the  fluoroecope,  a cheap,  im- 
pressive, dangerous  source  of  radiation. 

Perhaps,  I could  suggest  just  a few  methods  that  I believe  would 
reduce  overutilization  of  diagnostic  radiology  in  our  country.  Some 
of  them  you  have  already  heard.  I think  it  would  be  of  value  to 


56 


eliminate  all  third-party  payment  for  routine  survey  screening 
X-ray  examinations  except  in  instances  where  there  are  bonafide 
symtoms  or  a family  hikory  of  congenital  diseases  accessible  to 
radiological  scrutiny. 

For  example,  it  would  be  permissible  to  screen  an  individual 
with  a family  history  of  breast  cancer  or  polycystic  disease  of  the 
kidneys.  It  would  not  be  justifiable  to  screen  an  individual  with 
coronary  artery  disease  or  diabetes  mellitus  in  family  antecedents. 

I think  another  great  help  would  be  to  make  thrift  less  risky. 
Current  penalties  for  error  in  the.  practice  of  medicine  are  harsh 
and  there  is  no  forgivness.  Restraint  in  ordering  X-rays  is  never 
rewarded.  Extravagance  is  never  punished.  It  is  natural  for  doctors 
to  protect  themselves  by  ordering  excessive  tests  even  when  these 
may  be  only  symbols  of  thoroughness.  The  cost  of  one  contrary 
legal  judgment  can  bankrupt  a conscientious  physician  who  has 
failed,  just  once,  to  order  a single  X-ray  examination,  out  of  con- 
cern for  undue  cost  or  undue  X-ray  exposure. 

What  can  be  done  to  dispell  the  illusion  of  costliness?  To  pa- 
tients, who  have  come  to  be  called  consumers,  third-party  treasur- 
ies are  distant  and  their  resources  inexhaustible.  An  incentive  plan 
that  offered  material  reward  for  reduced  demand  of  benefits  would 
reduce  excessive  X-rays.  It  should  be  possible  to  progam  a comput- 
er to  reject  automatically  payment  of  a bill  for  examination  repeat- 
ed within  a predetermined  time,  leaving  the  proof  of  its  need  up  to 
the  party  making  the  second  claim. 

I would  strongly  recommend  any  measure  to  discourage  self- 
referral. In  rural  communities  with  limited  X-ray  facilities,  doctors 
have  no  choice  but  to  use  their  own  machines.  But  where  adequate 
professionally  staffed,  radiological  services  exist,  self-referral 
amounts,  in  fact,  to  fee-splitting  with  one  self.  It  is  hard  to  control 
such  a breach  of  ethics.  As  a matter  of  fact,  most  of  what  we  are 
speaking  of  today,  I think,  comes  under  the  heading  of  ethics  and 
morality  rather  than  simple  legislation. 

Some  restraint  might  be  possible  by  strict  enforcement  of  safety 
standards  and  by  spot  monitoring  of  films  and  records  by  a regulat- 
ing agency. 

I think  efficiency  could  be  greatly  encouraged  in  the  use  of  X-rays 
by  fostering  competition.  For  years,  as  many  of  us  know,  some 
insurers  have  refused  to  pay  for  diagnostic  radiology  performed  in 
an  office  even  when  the  service  was  rendered  by  a radiologist  with 
the  highest  qualifications.  Reimbursement  is  made  for  identical 
service  performed  in  a hospital  without  question.  And  yet  the  cost 
of  most  examinations  in  a hospital  is  more  than  the  cost  in  an 
office  by  a factor  of  some  50  to  200  percent.  These  restrictions  are 
capricious  and  discriminatory,  adding  to  the  cost  of  medical  care 
and  opening  the  way  to  fraud,  by  the  admission  of  patients  to 
hospital  beds  in  order  to  make  them  eligible  for  diagnostic  service. 
~ Reimbursement  for  X-ray  diagnoses  should  be  based  on  profes- 
sional merit  and  not  on  geography. 

Finally,  responsibility  for  the  proper  use  of  X-ray  lies  on  the 
shoulders  of  radiologists  who  are,  as  they  declare,  physicians 
trained  in  the  safe  use  of  radiation.  As  physicians,  it  follows  that 
they  must  be  willing  to  cope  with  sick  people,  to  approach  them,  to 
evaluate  every  request  that  comes  into  their  hands  in  terms  of  the 
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circumstances  that  exist,  to  challenge  and  have  courage  to  reject 
casual  requisitions  and  limit  their  every  examination  to  as  few 
exposures  as  will  suffice  for  a diagnosis. 

To  do  this  will  require  some  practice  and  some  time  but,  on  the 
whole,  less  time  than  frantic  and  occasionally  aimless  overactivity, 
and  the  investment  will  yield  greater  safety  and  economy. 

Thank  you,  sir. 

Mr.  Roqehs.  Thank  you  very  much,  Doctor,  for  a very  helpful 
statement.  Do  I understand  that  you  are  saying  that  it  is  not  a 
normal  practice  for  a radiologist  to  share  in  the  determination  as 
to  whether  an  X-ray  should  be  given? 

Dr.  McClbnahan.  It  is  occasionally  done.  As  a general  rule,  the 
requisition  is  submitted  to  a department  and  it  is  seen  by  a techni- 
cian. It  may  be  seen  by  a radiologist,  but  it  is  very  commonly  the 
practice  that  the  radiologist  does  not  know  the  examination  has 
been  done  until  he  sees  the  films. 

Mr.  Rogers.  Thank  you. 

Dr.  Allan  B.  Reiskin,  professor  of  radiology,  Department  of  Oral 
Diagnosis,  Division  of  Oral  Radiology,  University  of  Connecticut, 
School  of  Dental  Medicine,  we  welcome  you.  You  may  proceed  as 
you  desire. 


STATEMENT  OF  ALLAN  B.  REISKIN.  D.D.S. 

Dr.  Reiskin.  Thank  you,  Mr.  Chairman,  members  of  the  commit- 
tee. Thank  you  for  the  opportunity  to  participate  in  these  hearings. 
I am  going  to  attempt  to  do  a little  adlibing  so  I do  not  repeat 
material  which  has  already  been  presented  [see  p.  61]. 

I think  my  chief  concern  centers  around  my  observation  that  the 
level  of  education  and  training  received  by  most  dentists  and  their 
assistants  is  inadequate.  My  colleagues  are,  to  the  best  of  my 
knowledge,  conscientious  ana  careful  and  they  practice  at  or  near 
the  level  of  their  competence,  but  I think  it  is  important  to  empha- 
size and  to  recognize  that  their  training  is  not  extensive. 

Up  to  the  present  decade,  most  radiobiological  literature  dealt 
with  laboratory-type  experiments  using  relatively  high  levels  of 
exposure.  Information  on  the  response  of  human  subjects  to  ioniz- 
ing radiation  was  limited  to  patients  who  were  therapeutically 
irradiated  with  large  doses  because  of  serious  underlying  disease  or 
to  individuals  who  were  exposed  as  a result  of  nuclear  accidents 
and  detonations. 

The  ability  of  X-rays  to  produce  a variety  of  pathological 
changes,  including  cancer,  became  evident  very  early,  but  it  was 
presumed  that  the  induction  of  cancer  and  other  such  effects  re- 
quired extremely  large  doses  of  radiation  well  beyond  the  range  of 
those  which  are  used  in  diagnostic  radiology. 

Unfortunately,  that  presumption  still  determines  the  actions  and 
practices  of  many  dentists.  The  doses  which  have  most  recently 
been  associated  with  an  increase  in  the  spontaneous  incidence  of 
malignant  disease  are  clearly  within  the  diagnostic  range  and  I am 
referring,  in  particular,  to  some  reports  which  appeared  within  the 
last  few  months  and  review  data  on  workers  at  the  Hanford,  Wash- 
ington plant  and  the  shipyards  in  Portsmouth,  N.H. 

Experiments  have  also  shown  that  low  levels  of  exposure  to 
ionizing  radiation  can  enhance  the  tumor-inducing  potential  of 
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many  agents  including  polycyclic  hydrocarbons  and  viruses,  many 
of  which  are  commonly  found  in  the  mouth  and  respiratory  tract. 

The  ability  of  X-rays  to  demonstrate  carious  lesions  in  teeth  and 
diseases  of  the  tooth-supporting  structures  is  so  impressive  and 
these  pathological  changes  are  so  prevalent  that  virtually  every 
dentist  owns  and  uses  an  X-ray  machine.  The  need  to  conduct 
examinations  is  taken  for  granted  and,  as  we  have  already  been 
told,  can  involve  serious  abuse  when  it  comes  to  self-referral  since 
the  dentist  is  his  own  radiologist. 

By  way  of  background,  in  1964-70,  the  Public  Health  Service 
conducted  studies  on  population  exposures.  The  Public  Health 
Service  study  indicated  that  in  1970,  69.2  million  persons  were 
X-rayed  for  dental  purposes.  The  report  stated  that  dental  exposures 
approached  a peak  rate  of  almost  40  per  100  population  at  the  age 
of  25,  that  more  females  were  exposed  than  males,  that  the  rate  of 
exposure  was  highest  in  the  West  and  lowest  in  the  South,  and  the 
rate  of  exposure  increased  with  family  income  and  with  education, 
but  decreased  with  age  alter  the  peak  incidence. 

Sixty-seven  and  one-half  percent  of  all  dental  visits  included 
X-ray  exposure  compared  to  28  percent  of  visits  to  a physician’s 
office.  Seventy-eight  examinations  or  procedures  were  conducted 
using  an  estimated  286  million  films;  that  is  in  1 year. 

The  average  mean  exposure  per  Him  was  considerably  lower 
than  had  been  previously  estimated  but  was  still  significant  at  910 
milliroentgens.  A dental  X-ray  is  clearly  one  of  the  most  common 
types  of  radiographic  examinations  in  use  today.  It  is  estimated 
that  there  are  more  than  143,000  dental  X-ray  units  in  use  in  this 
country. 

A recent  Burvey  of  practices  in  American  dental  schools  indicat- 
ed that  essentially  every  school  requires  an  X-ray  examination  of 
every  patient  prior  to  treatment  ana  more  than  half  of  the  schools 
require  multiple  examinations  of  the  same  anatomical  sites  by 
different  X-ray  techniques. 

There  was  only  one  institution  that,  as  a matter  of  policy— I 
regretfully  add  not  practice— advocated  limiting  exposures  to  those 
required  as  a result  of  a clinical  examination  of  the  patient  and  a 
careful  history. 

In  practice,  if  not  in  policy  then,  dental  schools  teach  students  to 
use  X-ray  examinations  as  a routine  screening  procedure,  contrary 
to  the  recommendations  of  the  BIER  report,  the  American  Dental 
Association,  the  American  College  of  Radiology  and  a variety  of 
other  groups. 

In  the  private  sector,  Crabtree  and  his  colleagues  reported  the 
results  of  a survey  conducted  in  Nashville.  Tenn.  Their  survey 
pointed  out  that  50  percent  of  all  offices  perform  limited  examina- 
tions every  year  on  all  patients,  while  21  percent  comprehensive 
examinations  every  1 to  3 years. 

Sixty-four  percent  of  the  offices  selectively  did  a full-mouth  series 
which  might  include  up  to  21  films  on  all  new  patients,  and  58 
percent  routinely  conducted  interproximal  examinations. 

These  data  suggest  a pattern  of  overutilization  which  may  be 
related  to  the  basic  education  of  practitioners. 

Subsequent  studies  by  Gibbs  & Associates  indicated  that  consid- 
eration of  professional  judgment  in  the  ordering  of  radiographic 
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examinations  appeared  to  have  gained  better  acceptance  with  con- 
tinuing education,  but  the  same  study  showed  that  excessive  expo- 
sures resulting  from  poor  technique  persisted. 

X-ray  examination  is  only  of  value  when  the  resulting  radio- 
graphs are  of  readable  quality.  An  evaluation  of  preauthorization 
radiographs  submitted  to  Pennsylvania  Blue  Cross  indicated  that 
two-thirds  of  the  films  were  inadequate  as  a basis  for  determining 
the  efficacy  of  a proposed  treatment  plan.  That  is  rather  astound- 
ing. 

Detailed  studies  demonstrated  that  between  one-half  and  three- 
quarters  of  the  radiographs  examined  were  technically  unsatisfac- 
tory and  there  is  little  reason  to  believe  that  the  sample  obtained 
in  Pennsylvania  is  different  from  the  experience  that  might  be 
encountered  by  a similar  survey  in  other  parts  of  the  country. 

In  my  prepared  statement,  there  is  a fairly  extensive  breakdown 
of  the  costs  that  are  involved  in  performing  X-ray  examinations 
and  I think  I will  summarize  it  by  simply  saying  that  radiography 
is  a profitable  part  of  practice,  certainly  as  profitable  as  other 
activities  and  perhaps  more  profitable.  That  may  be  partly  respon- 
sible for  some  of  the  difficulties. 


At  the  heart  of  the  problem  is  the  issue  of  education.  Surveys  of 
instructional  programs  in  dental  radiology  were  conducted  through 
the  years  1967  to  1977.  The  initial  survey  was  done  by  Greer  and 
his  associates  with  the  support  of  the  Bureau  of  Radiological 
Health  and  it  looked  at  the  qualifications  and  training  of  radiology 
faculty  members. 

The  report  produced  a profile  of  the  average  teacher  of  dental 
radiology  as  a 44-year-old  male  who  had  been  teaching  for  12  years. 
His  dental  degree  was  his  highest  degree,  and  he  was  entirely  self- 
taught  with  .only  intermittent  attendance  at  courses  in  radiology. 
He  had  very  limited  background  in  research  and  devoted  only 
about  one-half  of  his  professional  time  to  radiology. 

He  spent  about  an  average  of  2.5  hours  in  research  and  may  or 
may  not  have  published  a single  research  paper  in  a 5-year  period. 


radiology  for  schools  having  100  students  in  a class.  One  school  had 
one  person  who  devoted  5 percent  of  his  total  professional  time  to 
teaching  128  students,  while  at  the  opposite  extreme,  another 
school  had  three  people  teaching  dental  radiology  80  percent  of 
their  time  to  50  students. 

Only  four  schools  in  the  United  States  met  the  recommended 
staffing  levels  advocated  by  the  American  Association  of  Dental 
Schools.  Most  of  the  schools  had  faculty  student  ratios  lower  than 
0.02  with  the  majority  of  schools  having  even  fewer  full-time  equiv- 
alent instructors  per  100  students. 

The  B.R.H.  study  also  looked  at  the  total  amount  of  curriculum 
time  which  was  devoted  to  radiology  and,  being  charitable,  they 
came  up  with  a range  of  from  26  to  288  hours  of  total  time 
expended  on  instruction  in  radiology. 

I think  that  in  most  hospitals,  a radiologist  would  be  reluctant  to 
hire  a technician  who  has  not  had  at  least  2 years  of  formal 
training. 

A more  recent  survey  published  in  1977  contained  data  which 
was  not  significantly  different  from  the  earlier  study.  Most  dental 
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schools  were  found  to  offer  from  10  to  30  clock  hours  of  didactic 
material  in  the  first  or  second  year  and  from  1 to  20  hours  later  in 
the  curriculum. 

Few  schools  reported  courses  longer  than  80  hours  in  a single 
block. 

There  have  been  a few  important  improvements  in  X-ray  gener- 
ators and  films,  but  the  pattern  of  X-ray  utilization  in  dentistry 
has  not  changed  substantially  in  the  last  few  decades. 

By  contrast,  the  acceptance  of  radiology  as  a specialty  in  medi- 
cine has  lead  to  fairly  impressive  and  positive  changes.  In  dentist- 
ry, new  devices  which  can  provide  substantial  reductions  in  expo- 
sure are  rarely  used.  Because  most  dental  care  is  provided  by 
individuals  who  work  in  isolation  from  their  colleagues,  there  is 
very  little  opportunity  for  peer  review. 

The  advent  of  third-party  payment  plans  has  broadened  the  dis- 
tribution of  dental  care  ana  has  also  provided  a vehicle  for  examin- 
ing both  the  pattern  and  quality  of  care  as  was  illustrated  by  the 
Pennsylvania  Blue  Cross  study. 

~ In  summary,  I do  not  feel  that  there  is  any  conspiracy  among  my 
professional  colleagues  to  cause  injury  to  the  population  by  injudi- 
cious overutilization  of  X-rays,  but  I think  there  is  a major  problem 
which  results  from  inadequate  education.  I believe  the  evidence 
strongly  indicates  that  there  is  both  overutilization  and  overexpo- 
sure. Unfortunately,  the  problems  associated  with  the  dissemina- 
tion of  radiobiological  information  and  the  political  and  economic 
forces  which  bear  on  us  as  professionals  seem  to  mitigate  against 
change  and  to  support  the  status  auo. 

Regretably,  I suspect  that  without  some  outside  intervention, 
changes  will  occur  very  slowly. 

[Testimony  resumes  on  p.  74.] 

[Dr.  Reislun’s  prepared  statement  follows:] 
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STATEMENT  OF 
OR.  A.  B.  REISKIN 

PROFESSOR  OF  RADIOLOGY,  DEPARTMENT  OF  ORAL  DIAGNOSIS 
SCHOOL  OF  DENTAL  MEDICINE , UNIVERSITY  OF  CONNECTICUT. 

BEFORE  THE 

SUBCOMMITTEE  ON  HEALTH  AND  THE  ENVIRONMENT  OF  THE 
COMMITTEE  ON  INTERSTATE  AND  FOREIGN  COMMERCE 
JULY  11  * 1978 

MR.  CHAIRMAN  AND  MEMBERS  OF  THE  SUBCOMMITTEE: 

I Ai  Dr.  Allan  Relskln  of  Avon,  CT.,  a professor  of  radiology  at 
the  School  of  Dental  Medicine  at  the  University  of  Connecticut.  I an 
pleased  to  provide  the  Subcommittee  with  background  notarial  on  the 
possible  hazards  associated  with  low  level  exposures  to  Ionizing  radiations 
used  In  dental  x-ray  diagnosis.  H y curricula  vitae  has  been  node  available 
to  the  Subcommittee  and  provides  a detailed  description  of  my  background. 

Briefly,  before  joining  the  faculty  of  the  University  of  Connecticut  1 was 
amp Joyed  at  the  Atonic  Energy  Comrisslon's  Argonne  National  Laboratory  as 
an  associate  biologist.  My  dental  training  was  received  at  the  University 
of  Pennsylvania  and  my  training  In  radiation  biology,  radiologic  physics 
and  related  radiologic  sciences  was  received  at  the  University  of  Pennsylvania 
Graduate  School  of  Medicine  and  at  the  University  of  Oxford.  My  naln 
professional  Interests  have  been  radiation  toxicity,  specifically,  radiation 
carcinogenesis  and  radiation  dose  reduction  In  diagnoses. 

It  Is  my  opinion  that  recently  published  data  on  the  risk  of  adverse 
effects  fro*  exposure  to'lonlzlng  radiation  Is  not  well  known  among  my  colleagues 
In  dentistry  and  that  It  has  not  been  given  adequate  attention  In  the  definition 
of  indications  for  x-ray  examination.  This  Is  the  result  of  benign  neglect 
within  our  professional  community.  Although  x-ray  diagnosis  Is  considered  to 
be  an  essential  component  of  dental  practice,  radiology  has  never  been  given 
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t he  recognition  accorded  to  other  dental  specialities  and  It  rarely  has  a 
position  of  proa  1 nance  In  dental  curricula.  Many  continuing  education  . 
progress  are  superficial,  dealing  primarily  srlth  problem  of  flla, place- 
ment and  patient  positioning  but’ with  little  attention  to  physics,  photo- 
chemistry. radiation  biology,  or  principles  of  diagnosis. 

Available  data  Indicate  that  a significant  miaber  of  routine  dental 
diagnostic  x-ray  procedures  are  unnecessary  and  that  the  exposures  used  In 
these  procedures  are  frequently  larger  than  would  be  afforded  by  state-of- 
the-art  techniques.  Over  exposure  and  over  utilization  occur  because  of 
Inadequate  education  and  the  lack  of  meaningful  guidelines  or  controls. 

In  many  parts  of  the  country,  x-ray  procedures  are  performed  by  dental 
assistants  who  have  little  or  no  formal  training  In  x-ray  technology.  As  a 
result,  there  Is  little  capacity  for  minimizing  technical  errors  and  little 
awareness  of  biological  effects.  Furthermore,  because  the  adverse  effects  of 
low  level  exposure  are  Mate  effects'  and  there  Is  no  Immediate  response  In 
the  patient,  the  concern  and  the  perceived  responsibility  of  the  operator 
and/or  dentist  are  diminished.  Although  a masher  of  techniques  are  available 
for  reducing  the  level  of  exposure  per  film  and  per  examination,  few  of 
these  techniques  are  taught  In  dental  or  dental  assistant  schools  and  they 
are  rarely  used  In  most  practices. 

The  basis  for  my  opinions  Is  outlined  In  the  body  of  my  statement. 

The  data  Is  taken  from  the  scientific  literature,  much  of  which  has  already 
been  presented  to  this  and  other  Congressional  coemlttees.  In  the  long 
term,  Improvement  of  practice  standards  will  require  substantial  upgrading 
of  our  educational  system.  It  Is  Important  to  recognize  however,  that  a . 
decision  to  expand  the  radiology  currlculua  In  dental  schools  could  not  be 
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readily  implemented  btciuii  of  the  extremely  sjmII  number  of  qualified 
teachers.  Therefore,  In  the  short  tom,  It  My  also  bo  nocostory  to 
regulate  the  uso  of  diagnostic  x-roy  equipment. 

As  a practitioner  of  dentistry  I would  prefer  to  see  professional 
standards  established  by  the  providers  of  dental  care.  As  a cons  war  I 
am  concerned  that  standards  established  by  the  profession  are  not  adequately 
implemented. 
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Background  - Risks  and  Ionizing  Radiation 

In  1972  the  report  of  the  Advisory  Coanlttee  on  the  Biological 
Effects  of  Ionizing  Radiation  (BEIR)  called  attention  to  several 
Important  Issues  and  In  particular,  to  the  need  for  considering  somatic 
as  Mall  as  genetic  effects  In  the  development  of  risk  estimates  and  cost/ 
benefit  ratios  related  to  radiation  exposure.  The  assumption  that  the 
genetic  risks  from  low-level  exposures  to  Ionizing  radiation  were  of 
greater  Importance  that  the  somatic  risks  was  rejected  on  several 
accounts.  Available  biological  data  suggested  that  the  Induction  of 
cancer  by  radiation  was  a linear,  non-threshold  process.  Using  these 
premises,  risk  estimates  were  calculated  from  data  recorded  from  the 
A-bomb  survivors  of  Hiroshima  and  Nagasaki  as  well  as  from  patients 
who  were  therapeutically  Irradiated  and  from  Individuals  who  were 
occupationally  exposed.  The  calculated  estimates  suggested  that  exposures 
of  S rem  per  thirty  years  could  cause  between  3.000  and  15.000  cancer 
deaths  annually  or  approximately  a It  Increase  In  the  spontaneous  cancer 
death  rate. 

Although  the  BEIR  report  evolved  from  a concern  over  the  Increased 
use  of  nuclear  energy  and  the  need  to  re-evaluate  associated  radiation 
protection  policies,  the  report  also  concerned  Itself  with  exposures 
from  medical  and  dental  applications.  It  pointed  out  that  medical  and 
dental  exposures  were  not  under  any  control  or  guidance  by  regulation 
or  law.  and  recommended  that  exposures  from  medical  and  dental  uses  should 
be  evaluated  according  to  the  same  criteria  used  for  other  types  of  man- 
made exposures.  The  report  Indicated  that  In  the  foreseeable  future 
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radiation  exposure  from  natural  background  and  nodical  applications 
would  continue  to  constitute  the  major  contribution  to  population 
exposure.  The  report  emphasized  that  exposures  should  be  reduced  In 
all  Instances  where  they  did  not  Impair  diagnostic  benefit.  Specifically, 
the  BEIR  report  recoewended:  "No  exposure  to  Ionizing  radiation  should 

be  permitted  without  the  expectation  of  a commensurate  benefit;  the 
public  must  be  protected  from  radiation  but  not  to  the  extent  that 
the  degree  of  protection  provided  results  In  the  substitution  of  a 
worse  hazard  for  the  radiation  avoided.  Additionally,  there  should  not 
be  attempted  the  reduction  of  small  risks,  even  further,  at  the  cost  of 
large  sums  of  money  that  spent  otherwise,  would  clearly  produce  greater 
benefit;  medical  radiation  exposure  can  and  should  be  reduced  considerably 
by  limiting  Its  use  to  clinically  Indicated  procedures  utilizing 
efficient  exposure  techniques  and  optimal  operation  of  radiation  equip- 
ment. Consideration  should  be  given  to  the  following:  (1)  restriction 

of  the  use  of  radiation  for  public  health  survqy  purposes,  unless  there 
Is  a reasonable  probability  of  significant  detection  of  disease;  (2) 
Inspection  and  licensing  of  radiation  and  ancillary  equipment;  (3)  appro- 
priate training  and  certification  of  Involved  personnel." 

It  Is  extremely  difficult  to  assign  any  precise  level  of  risk  to 
the  radiation  exposure  which  results  from  dental  examinations.  One  approach 
to  estimating  risk  might  Involve  examining  the  Impact  of  a specific  level 
of  exposure  on  a target  tissue  such  as  the  active  bone  marrow.  The  bone 
marrow  Is  more  radiation-sensitive  than  many  other  organs  and  the  latent 
period  for  cancer  Induction  1$  relatively  short.  From  several  available 
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models.  Slits.  Healy,  Shleten,  and  Tucker  (OHEW  Publication  (FDA)  76-8015) 
used  data  developed  by  Custer  which  Indicated  that  In  a. 40-year-old. 
approximately  131  of  the  active  marrow  lies  within  the  head.  In  younger  ‘ 
Individuals,  one  may  presume  that  the  percentage  of  active  marrow  In  the 
head  and  facial  skeleton  Is  higher.  Recent  studies  by  Hancuso.  Stewart 
and  Kneale  and  Najarlan  and  Colton  provide  estimates  of  the  risk  of 
radiation-induced  leukemia.  The  data  is  wide-ranging  but  establishes 
significantly  greater  dose  response  relationships  than  had  been  previously 
recognized.  (In  one  Instance,  an  exposure  of  .211  rem  annually  of  whole 
body  exposure  appeared  to  account  for  an  Increase  In  the  mortality  of 
leukemia  and  all  cancers  expected  for  U.S.  white  males  of  the  same  age  groups. 
In  another  Instance,  whole  body  exposures  of  approximately  0.8r  were  estimated 
to  Increase  the  Incidence  of  naturally-occurring  leukemias.)  Although  this 
data  Is  controversial  and  relates  to  whole-body  exposures.  It  substantially 
reduces  our  estimate  of  what  constitutes  a significant  exposure.  Further- 
more. If  one  can  assume  that  ten  units  of  radiation  to  101  of  the  active 
marrow  Is  equivalent  to  one  unit  of  radiation  to  1001  of  the  active  marrow, 
then  the  significance  of  exposures  used  In  dentistry  Increases  and  will  grow 
with  the  expansion  of  dental  services.  The  capacity  for  low  levels  of  Ionizing 
radiation  to  induce  tumors  has  also  been  demonstrated  In  the  thyroid  gland. 

Util Izatlon 

In  1964  and  In  1970.  the  Public  Health  Service  conducted  studies  of 
population  exposures  to  x-rays.  The  resulting  reports  contained  data  on 
patterns  of  utilization  which  are  relevant  to  Issues  raised  by  the  BE1R 
report  and  primarily  to  the-  concern  that  medical  and  dental  uses 
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bi  evaluated  by  appropriate  cost/benefit  parameters.  Tha  PHS  study 
Indicated  that  In  1970  $9.2  nil  lion  parsons  wars  x-rayed  for  dental 
purposas.  Tha  raport  also  stated^  that  dantal  axposuras  approachad  a 
ptak  rata  of  almost  40/100  population  at  tha  ago  of  25;  that  more 
fen alas  ware  exposed  than  males;  that  tha  rata  of  axposura  was  highest 
In  tha  Mast  and  lowast  in  tha  South;  that  tha  rate  of  axposura  Increased 
with  family  Incone  and  with  education  but  decreased  with  age  after  tha 
peak  Incidence.  Sixty-seven  and  a half  percent  of  all  dantal  visits 
Included  x-ray  axposura  compared  to  28*  of  visits  to  a physician's 
office.  Seventy  Million  dental  examinations  or  procedures  ware  conducted 
using  an  estimated  286,000*000  Jffcs.  Wliverage  naan  exposure  par 
dantal  film  though  lower  than  the  1,138  nR  estimated  In  1964,  was  still 
significant  at  910  mR. 

A dental  x-ray  Is  one  of  tha  most  coavnon  types  of  radiographic 
examinations  In  use  today.  There  are  probably  more  than  143,000  dental 
x-ray  units  In  use  In  the  United  States.  A recant  survey  of  diagnostic 
practices  In  American  dental  schools  Indicated  that  essentially  all 
schools  require  x-ray  examinations  of  all  patients  prior  to  treatment 
while  almost  half  of  the  schools  require  multiple  examinations of  the 
same  anatoeilc  sites  by  different  techniques.  Only  one  Institution,  as 
a matter  of  policy  (but  not  practice),  advocated  limiting  exposures  to 
those  required  as  a result  of  clinical  examination  and  history.  In 
practice, If  not  In  policy,  dental  schools  teach  students  to  use  x-ray 
examinations  as  a routine  screening  procedure  contrary  to  the  recommendations 
of  the  BEIR  report,  the  American  Dental  Association,  the  American  College 


68 


Radiology*  and  the  Environmental  Protection  Agency*!  Interagency  Working 
Group  on  Medical  Radiation.  In  the  private  sector*  Crabtree  et  al. 
reported  the  results  of  a dental  radiography  survey  conducted  In  Nashville* 
Tennessee.  This  survey  pointed  out  that  SOX  of  the  offices  performed 
United  examinations  every  year  on  all  patients  while  21%  did  comprehensive 
examinations  every  one  to  three  years.  Sixty-four  percent  of  the  offices 
selectively  did  a fullmouth  series  on  new  patients  and  58%  routinely 
conducted  Interproxlmal  examinations.  These  data  suggest  a pattern  of 

over-utilization  which  may  be  related  to  a practitioners  basic  educational 

) 

experience.  Subsequent  studies  by  Gibbs  et  al.  Indicated  that  considerations 
of  professional  judgement  In  the  ordering  of  radiographic  examinations  on 
new  patients  and  repeat  examinations  on  regular  patients  appeared  to  have 
gained  better  acceptance  with  continuing  education.  Unfortunately*  the 
same  study  indicated  that  excessive  exposure  resulting  from  poor  technique 
persisted. 

Duality 

X-ray  examination  Is  of  value  only  when  the  resulting  radiographs 
are  of  Interpretable  quality.  An  evaluation  of  preauthorization  dental 
radlographs^submltted  to  Pennsylvania  Blue  Shield  Indicated  that  two-thirds 
of  the  films  were  Inadequate  as  a basis  for  determlng  the  efficacy  of 
proposed  treatment  plans.  Detailed  studies  demonstrated  that  between 
one-half  and  three-quarters  of  the  radiographs  examined  were  technically 
unsatisfactory.  There  Is  little  reason  to  believe  that  the  sample  obtained 
In  Pennsylvania  Is  dramatically  different  from  the  experience  that  might 
be  encountered  In  other  parts  of  the  country. 
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The  cost  of  i dentil  x-ray  unit  nay  vary  from  approximately  two 
to  five  thousand  dollars  for  a convtntlonal  unit  and  fro*  nlno  to 
thirteen  thousand  dollars  for  curvtd  surface  tomograph1c(Ptnoram1c)un1ts.  Tht 
typical  x-ray  unit  should  operate  for  a period  of  3>-30  ytars  with 
minimal  maintenance  so  that  tht  annual  cost  distributed  ovtr  tht  useful 
lifetime  could  bt  as  low  as  one  to  thrtt  hundred  dollars  ptr  ytar.  Tht 
cost  of  ft  In  for  Intraoral  examinations  ranges  fro*  approximately  nine 
to  flftttn  cants  ptr  f 1 1n  or  a maxim  of  approximately  three  dollars 
for  the  most  comprehensive  type  of  dental  examination.  In  the  State 
of  Connecticut,  It  has  been  estimated  that  90S  of  the  radiographic 
examinations  are  performed  by  dental  assistants  with  no  formal  training 
In  radiology.  The  labor  cost  Involved  In  completing  the  examination  v 
Is  usually  low  and  can  be  estimated  at  approximately  two  to  five  dollars 
per  examination  depending  on  the  pay  scale  of  the  operator.  Processing 
expenses  are  negligible,  contributing  less  than  a dollar  to  the  operation. 

A typical  office  may  conduct  up  to  approximately  ten  complete  examinations 
a week  or  up  to  500  per  year  so  that  the  average  capital  expenditure 
can  be  estimated  at  about  one  dollar.  Making  some  allowance  for  In- 
direct expenses,  one  might  conclude  that  the  overall  cost  for  conducting 
ah  examination  would  be  under  ten  dollars.  The  mean  fee  for  a complete'" 
Intraoral  exam  at  the  time  of  the  last  American  Oental  Association  survey 
was  $22.11  which  suggests  that  the  direct  and  Indirect  costs  for  a 
radiographic  examination  are  approximately  one-half  or  less  of  the 
established  average  fee.  This  would  appear  to  be  consistent  with  fee 
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patterns  In  other  a rou  of  the  health  care  Industry  and  might  be 
reasonable  compensation  for  professional  service  If  there  were  evidence 
to  Indicate  a high  diagnostic  yield  and  effective  utilisation* 

Faculty.  Facilities  and  Curricula  1&  Dental  Radiology 

Surveys  of  instructional  programs  in  dental  radiology  were  conducted 
In  the  years  from  1969  thru  1977*  The  Initial  survey  was  conducted 
by  Greer  et  al.  with  the  support  of  the  Bureau  of  Radiological  Health 
and  examined  the  qualifications  and  training  of  dental  radiology  faculty 
members  and  their  facilities.  This  report  produced  a profile  of  the 
average  teacher  of  dental  radiology  as  a 44-year-old  male  who  had  been 
teaching  for  12  years.  Kls  dental  degree  was  his  highest  degree  and 
he  was  entirely  self-taught  with  Intermittent  attendance  at  courses  In 
radiology  (most  of  which  are  technically  oriented).  He  had  a very  limited 
background  In  research  and  devoted  about  half  of  his  professional  time 
to  radiology.  He  spent  an  average  of  two-and-one-half  hours  per  week 
In  research  and  may  or  may  not  have  published  a single  research  paper 
In  the  last  five  years.  He  had  not  had  research  support  or  outside 
financial  assistance  during  the  past-five  years. 

Dental  radiology  departments  ranged  in  site  from  31S  to  3.500 
square  feet.  A significant  number  of  schools  did  not  have  facilities 
large  enough  for  small  group  Instruction.  Although  the  majority  of 
schools  had  separate  darkroom  facilities  for  Instruction  and  patient  care, 
a significant  number  of  Institutions  used  a single  facility  for  laboratory 
and  patient  care  purposes.  In  two- thirds  of  the  schools  surveyed,  the 
radiology  department  had  no  responsibility  for  the  maintenance  of 
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satellite  x-ray  facilities* 

On  t ha  average,  than  wart  1.4  full-time  equivalent  taachars  of 
dental  radiology  for  schools  having  100  students  In  a class  and  0.70 
full-tine  teachers  In  schools  having  SO  students  par  class.  One  school 
had  one  parson  who  devoted  51  of  Ms  total  professional  tine  to 
teaching  123  students  while  at  the  opposite  extreme,  another  school 
had  three  people  teaching  dental  radiology  approxlnately  80S  of  their 
tine  to  $0  students  per  class  with  a substantial  portion  of  the  tine 
being  devoted  to  research  and  other  related  activities.  This  represents 
a range  of  0.0005  to  0.048  full-tine  equivalent  staff  to  student 
ratio  conpared  to  a minim*  ratio  of  0.028  re coannnded  by  the  oral 
radiology  section  of  the  American  Association  of  Dental  Schools.  Only 
four  schools  In  the  United  States  net  the  recommended  staff log. levels 
at  the  tine  of  this  survey.  Host  schools  had  ratios  lower  than  0.02 
with  the  majority  of  schools  having  fewer  full-tine  equivalent  Instructors 
for  100  students. 

The  BAH  supported  study  also  Indicated  that  undergraduate  currlculi* 
time  ranged  from  26  to  288  hours.  Lecture  tine  varied  from  16  to  56  hours 
and  clinical  experience  from  13  to  170  hours.  There  was  no  clear  cut  „ 
definition  of  the  content  of  lecture  or  clinical  programs. 

The  more  recent  survey  published  In  1977  contained  data  which  was  not 
dramatically  different  from  the  earlier  study.  Most  dental  schools  were 
found  to  offer  fron  10  to  30  clock  hours  of  didactic  material  In  the  first 
or  second  year  of  dental  school  and  from  1 to  20  hours  later  in  the 
curriculum.  Few  schools  reported  courses  larger  than  30  hours  In  a single 
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block  and  it  was  concluded  that  there  were  only  slight  Increases  In  the 
amount  of  curriculw  tine  devoted  to  teaching  radiology  compared  to 
previous  surveys. 

X-ray  Technology 

The  relatively  snail  nunber  of  practicing  dentists  and  the  long 
lifespan  of  typical  dental  x-ray  units  Unit  the  size  of  the  narket- 
place  open  to  namifacturers  of  x-ray  equipment.  As  a result,  a situation 
has  developed  In  which  there  Is  a high  level  of  conpetltlon  for  an 
econonlcally  snail  narfcet.  There  Is  little  Incentive  to  develop  new 
technologies  or  to  adapt  those  developed  for  other  disciplines  to  dental 
needs.  For  the  nost  part,  conpetltlon  centers  around  style  and  price 
so  that  snail  Inexpensive  x-ray  units  are  often  popular  even  though  they 
nay  necessitate  greater  patient  exposures.  Only  In  the  last  few  years 
has  there  been  serious  discussion  about  the  re-design  of  equipment  and 
the  developnent  of  new  devices  for  dental  radiology.  At  the  present  tine 
few  Innovations  have  reached  the  marketplace.  There  Is  considerable 
reason  to  believe  that  nost  namifacturers  of  x-ray  equlpnent  and  accessories 
are  concerned  about  producing  safe  and  effective  units  but  In  our  system 
of  free  enterprise,  there  nay  not  be  sufficient  incentives  to  encourage 
the  developnent  of  state-of-the-art  devices. 

Many  devices  currently  available  In  today's  marketplace  Including 
accurate  timers,  beam-guiding  devices  and  collimators  are  not  used  In 
the  typical  dental  office. 

Professional  Attitudes 


The  attitudes  of  our  professional  community  can  be  divided  Into  two 
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parts  — those  which  in  expressed  at  « national  Itvtl  and  those  which 
originate  with  Individuals  or  saaall  groups  at  the  local  level.  Nationally* 
there  has  been  strong  opposition  to  the  acceptance  of  radiology  as  a 
speciality  within  the  dental  profession.  Because  of  this  lack  of  acceptance, 
radiology  does  not  have  the  same  stature  or  Importance  In  the  policy 
making  bodies  of  the  American  Dental  Association  (ADA)  and  In  the 
administrative  structure  of  the  nation's  dental  schools.  Teaching  and 
decision  making  Is  often  left  to  non-professionals  or  dentists  who  have 
no  significant  level  of  training  In  the  radiological  sciences.  A diagnostic 
tool  which  has  been  successfully  used  In  the  eyes  of  the  user  Is  main- 
tained In  Its  existing  state  because  there  Is  little  understanding  of 
Its  Inadequacies  or  of  the  need  for  Improvement. 

The  existing  state  of  affairs  does  not  appear  to  be  the  result  of 
a calculated  attempt  on  the  part  of  the  American  Dental  Association  or 
any  other  organization  to  stifle  the  growth  of  radiology  but  may  simply 
reflect  the  desire  of  the  ADA  to  limit  the  number  of  dental  specialties. 

The  Ineffectiveness  of  minority  voices  In  our  professlonal/polltlcal 
system  Is  also  a factor.  The  American  Dental  Association  has  advocated 
high  standards  for  radiographic  practices  although  the  evidence  suggests 
that  these  standards  are  not  routinely  Implemented.  It  Is  not  reasonable 
to  expect  adherence  to  meaningful  standards  unless  the  reasons  for  the 
standards  are  clearly  understood  by  the  population  at  which  they  are  directed. 

At  the  local  level  there  Is  an  Increasing  expression  of  concern  for 
radiation  safety  coming  from  Individual  practitioners  and  from  constituent 
dental  societies.  This  concern  appears  to  be  based  on  consumer  pressure 
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rathtr  than  on  familiarity  with  tha  radiobiological  lltaratwra*  In 
tha  Stata  of  Connact1cut»  stata  and  local  societies  and  members  of  tha 
Stata  Dantal  Coamission  hava  supported  high  standards  but  do  not  hava 
tha  rasourcas  raqulrad  for  continuing  aducatlon  and  monitoring, 

Sumury  and  Recommendations 

In  tha  last  two  dacadas  a n unbar  of  suggastlons  hava  baan  made  for 
reducing  exposure  to  diagnostic  x-rays.  Many  of  tha  recommendations  hava 
bean  Incorporated  Into  tha  performance  standards  promulgated  by  tha  Food 
and  Drug  ministration.  Other,  actions  which  appear  to  be  necessary 
Include:  (1)  tha  establishment  of  minimal  educational  requirements  for 
those  who  prescribe  x-ray  examinations  as  well  as  for  those  who  operate 
x-ray  equipment;  (2)  the  development  of  quality  assurance  programs  which 
can  be  carried  out  In  dental  offices  on  a routine  basis;  (3)  a requirement 
for  recording  the  reason  for  each  x-ray  examination,  the  Individual 
prescribing  the  examination,  the  Individual  operating  the  x-ray  machine, 
the  technique  used  for  the  examination,  and  an  estimate  of  the  exposure 
administered;  (4)  the  periodic  Inspection  and  calibration  of  x-ray 
generators;  (S)  the  use  of  beam  guiding  devices  and  collimators;  and  (6) 
required  continuing  education. 

Mr.  Rogers.  Thank  you  very  much.  Dr.  Reiskin. 

There  is  another  call  to  the  floor.  I think,  if  it  is  agreeable  with 
the  members,  we  will  stop  at  this  point  and  recess  for  10  minutes. 

[Brief  recess.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

Our  next  witness  will  be  Dr.  Rosalie  Bertell,  Buffalo,  N.Y. 

Dr.  Bertell. 

STATEMENT  OF  ROSALIE  BERTELL,  PH.  D.,  GNSH 

Dr.  Bertell.  Thank  you,  Mr.  Chairman. 

First  of  all,  I would  like  to  express  my  gratitude  to  you  and  to 
the  committee  for  all  that  you  have  done  relative  to  drawing 
attention  to  the  low  level  radiation  hazard.  There  are  many  of  us 
who  appreciate  what  this  committee  has  done. 

Mr.  Rogers.  Thank  you.  Doctor. 

Dr.  Bertell.  I would  like  to  address  the  question  which  is  usual* 
ly  skirted,  and  that  is:  Exactly  what  does  happen  to  people  when 
they  are  exposed  to  ionizing  radiation?  I have  been  rather  wordy  in 
my  written  testimony,  [see  p.  80]  because  it  isn’t  easy  to  get  this 
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information,  and  I will  try  not  to  repeat  what  other  people  have 
said,  but  to  go  through  the  kinds  of  charts  that  I have  provided  in 
the  text  and  explain  them  to  you. 

Mr.  Roobbs.  Excellent. 

Dr.  Bkrtiix.  My  research  is  based  on  the  Tri-State  leukemia 
survey  which  was  collected  between  1959  and  1961  in  New  York 
State,  Maryland  and  Minnesota.  The  population  base  for  the  study 
was  13  million  people,  and  they  were  surveyed  over  3 years.  Every 
leukemia  case  was  picked  up  and  a random  sample  of  controls  from 
this  population.  Any  reports  of  medical  X-ray  were  verified  at  the 
hospital  or  by  the  physician,  and  there  are  signed  reports  as  to  how 
many  plates  ware  taken,  what  the  site  was  and  bo  on. 

To  be  brief,  I will  skip  to  page  6 of  the  testimony.  It  is  the  basic 
table  of  the  rads  which  are  used  in  this  analysis.  I got  this  from  the 
Department  of  Health,  Education,  and  Welfare  published  amounts. 
You  might  question  the  chest  X-rays,  which  looks  high.  But  in  the 
Tri-State,  unfortunately,  they  only  made  four  computer  punches;  so 
chest  X-ray  included  thoracic  spine,  and  there  were  10  percent 
thoracic  spine  and  90  percent  ordinary  chest  X-ray.  So  that  is  a 
weighted  average. 

The  same  thing  with  extremities;  they  included  head,  neck,  arms 
and  legs.  That  is  also  the  weighted  average.. 

These  are  the  basic  rad  doses  we  used  because  of  the  computer 
punch.  What  I would  like  to  highlight  in  the  testimony  is,  that  I 
think  the  difficulties  which  are  arising  with  respect  to  all  the 
environmental  diseases,  not  just  the  radiation  related  diseases, 
stem  from  two  things.  One  is  an  inadequate  way  of  measuring  the 
hazard,  and  the  second  is  poor  quality  data,  so  that  what  I would 
like  to  address  first  is  some  way  to  measure  hazards  that  are 
different  from  the  ways  that  you  are  used  to  seeing. 

I would  say  it  is  necessary  to  measure  radiation  differently  be- 
cause it  has  such  broad  effects.  When  you  are  dealing  with  mer- 
cury poison  and  Minamata  disease,  you  have  a very  specific  result 
of  exposure  to  a hazard;  or  if  you  are  dealing  with  lead  poisoning 
or  kepone  or  something.  With  radiation,  the  hazards  are  broad. 
What  has  happened  is  we  have  focused  on  how  many  leukemia 
cases  are  expected,  forgetting  about  all  the  other  kinds  of  degener- 
ative, chronic  diseases  that  are  caused. 

From  my  background  in  math,  I know  that  no  matter  how  many 
times  you  wave  your  hand  and  say  there  are  vety  broad  based 
effects  to  a hazard,  if  it  doesn’t  occur  in  your  mathematics,  then 
the  decisions  are  not  going  to  be  based  on  this  hand  waving  that 
says  there  are  a lot  of  other  effects. 

The  best  yardstick  which  I can  find  to  measure  radiation  hazard 
against  is  the  yardstick  of  natural  aging.  And  in  the  aging  process 
the  fine  structure  of  the  cells  begin  to  break  down.  You  don’t  feel 
it,  but  eventually  if  you  live  long  enough,  you  realize  that  some- 
thing has  happened  over  time.  It  is  the  regulatory  mechanisms  in 
the  body  that  seem  to  be  affected  by  radiation,  and  that  is  the 
same  kind  of  thing  that  happens  with  agin$.  So  what  I did  is  set 
out  to  estimate  what  happens  from  radiation  when  I used  as  a 
yardstick  what  happens  ip  natural  aging. 

Page  7 is  the  estimate.  In  all,  I dia  over  125  separate  analyses  of 
the  total  data  in  the  Tri-State,  over  3,000  cases  and  controls.  This 
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represents  20  separate  analyses  of  the  total  data.  Each  line  is  just 
the  result  of  one  analysis,  and  what  I set  out  to  do  was  to  find  out 
at  what  point  it  made  no  difference  at  all  whether  the  leukemia 
rate  was  coming  from  natural  aging  or  from  radiation.  So  using  a 
fraction  having  in  the  numerator  the  incidence  rate  due  to  the 
radiation;  and  in  the  denominator  the  incidence  rate  due  to  the 
natural  aging,  the  column  of  adjusted  relative  risks  tell  you  what 
the  value  of  that  fraction  was. 

Then  in  the  first  column  on  the  left  you  can  see  how  many  years 
of  aging  I proposed  for  each  rad.  Individual  cases  and  every  individ- 
ual control  was  evaluated  for  the  amount  of  radiation,  verified 
diagnostic  X-ray  they  had  and  then  each  one  was  individually 
evaluated  for  each  different  possible  aging  amount  per  rad. 

It  is  very  remarkable  that  this  type  of  analysis  gives  the  same 
results  for  male  and  female.  This  is  very  unusual  in  radiation  data. 
It  is  because  I am  measuring  something  different  here.  I think  you 
will  see  later  that  this  is  important. 

Leukemia  occurs  less  frequently  in  women  than  in  men,  and  we 
are  not  quite  sure  why.  But  the  radiation  effect  seems  to  be  the 
same.  That  is  another  reason  why  I think  it  is  a better  way  to 
measure  it. 

If  you  notice,  what  I am  getting  here  is  primarily  an  effect  of 
dental  X-ray,  because  I used  a 15  rad  cutoff  and  because  the 
majority  of  the  radiation  that  was  reported  in  the  Tri-State  survey 
was  dental.  This  particular  chart  is  very  heavy  on  the  dental  X-ray 
exposure. 

in  the  first  line,  no  estimate  of  aging  was  made;  and  that  is  a 
standard  analyses  showing  about  a 35  percent  or  32  percent,  for 
the  female,  increase  in  leukemia  due  to  more  than  16  rads  of 
diagnostic  X-ray,  including  dental,  and  that  is  significant  on  the  1- 
percent  level  for  both  males  and  females. 

As  you  assume  the  radiation  is  five  one-hundredths  of  a year 
aging,  you  get  the  second  line,  the  risk  comes  down;  and  if  you 
notice,  it  comes  down  rather  regularly.  It  reaches  about  one  at  25 
percent,  or  a quarter  of  a year  aging.  As  you  move  further  down 
you  are  getting  less  leukemia  from  the  X-ray  than  you  are  getting 
from  natural  aging.  Leukemia  rate  goes  up  with  age,  so  you  are 
getting  less  from  the  X-ray  and  the  fraction  gets  below  one.  It  gets 
out  of  focus  when  you  get  down  to  six-tenths.  So  it  is  significant 
above  and  below  the  lines,  not  within. 

I will  say,  too,  in  this  analysis  this  not  only  occurred  when  the 
summation  risks  were  taken,  but  it  also  occurred  within  the  indi- 
vidual age  groups.  It  was  happening  across  the  board. 

On  the  next  chart,  which  is  on  page  9, 1 looked  only  at  the  trunk 
X-ray  exposures.  This  was  actually  the  one  I did  first,  and  it 
surprised  me.  This  was  only  on  the  males.  For  the  trunk  X-ray  I 
used  a 5 rad  cutoff,  so  I was  getting  primarily  chest  X-rays.  And 
you  can  see  what  happens  here;  it  does  the  same  thing.  It  is  the 
same  pattern,  and  it  goes  down  to  about  six-tenths  of  a year  aging. 
And  that  is  primarily  chest  X-ray  effect. 

On  page  10,  you  can  see  the  summation  of  all  analyses.  There 
were,  in  all,  125  separate  analyses.  The  last  two  I didn’t  provide 
the  charts  for,  but  when  you  got  over  10  rads  and  over  15  rads  and 
you  limited  it  to  trunk  X-ray,  you  were  picking  up  the  GI  series, 
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the  pelvic  examinations,  the  spinal  examinations  and  so  on.  These 
were  the  heavy  abdominal  X-rays.  So  what  you  have  here  is  a 
difference  in  site,  difference  in  the  aging  effect,  depending  on 
whether  or  not  you  are  hitting  the  major  hemopoietic  organs. 

I also  did  some  other  type  of  analysis  on  the  same  data.  If  you 
look  at  page  18, 1 introduced  a concept  of  trunk  equivalent  X-rays, 
and  using  what  I had  found  before,  that  the  peripheral  dental  and 
arms  ana  legs  were  about  a quarter  of  a year  and  trunk  was  about 
1 year,  I used  a ratio  here.  I counted  the  dental  in  and  I counted  in 
the  limbs,  and  so  on,  but  at  a rate  of  one-fourth  instead  of  one.  So 
zero  to  10,  trunk  equivalent  X-rays,  I calculated  by  using  the 
controls  to  estimate  the  size  of  the  base  population  that  wouldnave 
been  expected  to  be  in  that  category  of  trunk  equivalent  X-ray  and 
what  the  leukemia  rate  was  per  hundred  thousand  persons.  You 
can  see  the  increase  there  with  the  increase  of  trunk  equivalent 
X-ray.  It  is  rather  obvious  and  the  confidence  interval  there  is  de- 
pendent upon  the  probability  estimate,  since  you  are  using  a con- 
trolled sample  to  estimate  what  the  whole  population  would  be. 
Because  we  had  all  the  cases,  we  were  able  to  get  an  accurate 
estimate  of  cases.  The  same  thing  happens  in  the  over-65-year 
group. 

If  you  look  at  the  table  on  page  14, 1 handled  it  a little  different- 
ly here.  This  was  to  give  you  a feeling  for  what  happens  in  a 
population  as  you  extend  the  range  of  X-ray  exposures.  These  are 
overlapping  categories.  In  the  first  line,  you  are  considering  only 
the  people  who  had  two  or  less  trunk  exposures,  and  you  can  see 
what  the  leukemia  rate  is.  You  might  want  to  compare  it  with  the 
leukemia  rate  on  the  previous  page  for  the  same  age  group  which 
had  zero  to  10  trunk  equivalent  X-rays. 

This  pattern  follows  all  the  way  through.  Leukemia  rate  goes 
down  right  to  one  X-ray.  We  are  talking  about  one  chest  X-ray 
making  a difference  in  leukemia  rate  in  the  population. 

If  you  are  trying  to  control  X-rays,  you  end  up  controlling  range. 
You  try  to  keep  each  person  under  10  X-rays  or  under  5 X-rays;  so 
you  are  really  controlling  the  range. 

I think  you  can  see  that  after  a while,  even  though  leukemia 
rate  is  still  increasing,  it  is  increasing  at  a slow  rate  because  there 
are  very  few  people  being  added  to  the  population  at  that  high 
rate.  So  even  though  you  consider  a population  with  the  whole 
range  of  trunk  exposures,  if  you  were  talking  about  low  averages, 
it  would  give  you  a leukemia  rate  of  about  2.4.  In  the  previous 
table  you  can  see  that  the  people  who  are  really  getting  the  X-ray, 
the  high  risk  group,  is  getting  leukemia  at  a rate  of  6.33.  So  that 
average  can  be  deceiving  here. 

I did  this  the  same  way.  The  previous  analysis  was  for  trunk' 
X-ray.  The  next  table  is  for  trunk  equivalent.  It  is  the  same  story.  It 
8 tarts  a little  bit  lower.  It  still  increases  as  you  increase  trunk 
equivalent;  that  is  an  important  measure. 

The  same  thing  for  males  over  66.  The  trunk  X-rays  start  at  the 
6.8  and  increase,  and  the  same  thing  for  the  trunk  equivalent  for 
the  men  over  65.  It  is  an  across-the-board  happening. 

Mr.  Rooxns.  This  is  the  pattern  you  have  round  throughout  all  of 
your  research? 

Dr.  Bbbtbll.  That  is  right.  This  is  a typical  pattern. 
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Mr.  Rogers.  So  this  would  apply  to  all  of  the  X-rays  that  you 
have  studied? 

Dr.  Bertell.  That's  right. 

Mr.  Rogers.  Now  let  roe  ask  you  this.  What  are  the  highest 
figures  of  the  incidence  of  leukemia  or  cancer  or  the  effect  of 
X-rays  with  its  comparison  to  aging  that  you  found?  And  for  what 
types  of  X-rays? 

Dr.  Bertell.  I would  like  to  be  able  to  answer  that  question,  and 
it  hinges  on  the  fact  that  the  funding  was  cut  off,  and  we  need  to 
repunch  the  data.  The  data  has  to  be  repunched.  Information  is  in 
the  folders. 

Mr.  Rogers.  It  simply  has  to  be  taken  out. 


Dr.  Bertell.  But  it  has  not  been  put  on  computer  tape.  There- 
fore, it  cannot  be  analyzed  at  this  point. 

Mr.  Rooer8.  What  are  the  final  conclusions  that  you  currently 
have  drawn  with  your  research  as  to  the  effect  of  one  X-ray  on  the 
human  system? 

Dr.  Bertell.  The  best  measurement  that  I can  come  up  with,  as 
far  as  the  leukemia  rate  increase  with  the  diagnostic  X-ray  is  that 
one  trunk  ^ui valent  will  raise  your  risk  of  leukemia  by  4 percent. 
If  your  risk  is  extremely  low,  you  are  raising  it  by  a very  small 
amount.  But  if  your  risk  is  high  to  start  with,  you  are  in  danger. 
You  are  doing  something  detrimental  to  the  person. 

Mr.  Rogers.  What  about  the  dental  X-ray;  do  you  consider  that  a 
trunk  X-ray? 

Dr.  Bertell.  I would  say  four  dental  X-rays  have  the  same  effect 
as  one  trunk  X-ray.  It  is  about  a ratio  of  4 to  1.  That  is  the  best 
number  I can  come  up  with,  without  a repunching  of  the  data. 

Mr.  Rogers.  Certainly.  That  is  very  helpful.  I think  your  studies 
are  certainly  what  we  have  been  needing.  We  should  finish  those 
so  we  have  some  way  of  evaluating  this  situation. 

Dr.  Bertell.  Another  big  problem  is  the  persons  who  are  already 
at  high  risk  for  leukemia.  Dr.  Viadana  and  Dr.  Bross  published  a 
paper  in  1974  showing  that  if  you  looked  at  the  medical  history  of 
a person,  you  could  find  higher  susceptibility  if  they  had  certain 
diseases,  and  they  gave  these  diseases,  which  I listed  on  page  19. 

My  question  was:  What  does  radiation  do  then  to  the  people  who 
were  known  to  be  at  high  risk  for  leukemia?  Table  9 is  from  the 
Viadana-Bross  paper.  It  shows  that,  for  the  myeloid  leukemias,  it  is 
a male  problem  and  seems  to  concern  disease  group  B,  which  is  the 
pneumonia,  heart  and  rheumatism  group. 

" When  I looked  at  more  than  15  rads  skin  dose  diagnostic  X-ray 
for  these  people — that  is  on  page  20 — I found  it  significantly  in- 
creased for  the  males  and  for  the  people  with  disease. 

Then  I tried  something  that  is  new.  I tried  to  combine  age  and 
X-ray  by  using  what  I call  exposure  age.  Exposure  age  is  whatever 
your  chronological  age  is  plus  your  trunk  X-ray  rads  and  one- 
fourth  nontrunk  X-ray  rads,  and  I compared  on  that  instead  of 
comparing  just  on  chronological  age. 

Mr.  Rogers.  What  are  the  results  of  your  comparison,  basically? 

Dr.  Bertell.  That  is  on  page  21.  I think  the  most  important 
thing  there  is  the  younger  group  of  men  under  exposure  age  55; 
you  nave  between  70  ana  80  percent  of  the  myeloid  leukemia  cases 
coming  from  that  combination.  The  deaths  of  those  men  is  has- 
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toned  by  the  radiation  exposure.  Unfortunately,  those  diseases  are 
often  the  very  diseases  that  you  X-ray  for,  like  heart  disease. 

It  also  shows  the  usefulness  of  this  new  measure.  What  I am 
picking  up  there  is  a risk  of  12  for  the  people  in  exposure  age  35  to 
44.  That  is  a very  high  risk.  That  is  12  times  the  normal  risk. 
These  men  should  not  be  hired  in  the  nuclear  industry;  they  should 
not  work  with  radiation-related  materials. 

Mr.  Roobrs.  To  you,  what  has  been  the  most  startling  of  your 
research  findings?  That  figure? 

Dr.  Bbrtbll.  I think  that  is  one.  I think  the  heart  disease  also, 
which  is  on  23. 

This  goes  back  to  what  I said  before.  The  state  of  the  person  and 
their  basic  risk  of  leukemia  is  important,  and  how  much  that  risk 
is  raised  by  future  exposure  to  radiation.  If  you  have  a big  risk  to 
start  with,  then  your  percentage  of  that  risk  is  a greater  rise  in  the 
risk  number. 

[Testimony  resumes  on  p.  153.] 

[Dr.  BerteU’s  prepared  statement  and  attachment  follow:] 


s 
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i rt i rp due t ion: 

The  living  human  being  Is  a fantastically  complex  and 
delicately  balanced  organism.  It  is  capable  of  surviving  In 
many  different  environments,  since  it  can  regulate  Its  inner 
temperature,  acid-base  balance,  vascular  pressure,  level  of 
blood  chemicals,  hormone  production,  etc.  Through  these  and 
other  regulatory  modifications,  the  human  body  can  cope  with 
the  vHo  variety  of  foods,  pollutants,  physical  exercise,  and 
emotion,  we  Inflict  upon  it.  This  characteristic,  so  important 
to  normal  living,  may  be  called  resiliency.  Wonderful  as  it 
Is,  however,  it  does  not  indicate  that  we  are  Invulnerable 
and  can  survive  any  bodily  insult.  Realistic  awareness  of  the 
limits  of  resiliency  are  necessary  for  continued  survival  of 
tK)t.h  th*'  individual  and  of  the  race.  Transcending  these  limits 
overloads  the  coping  mechanisms,  causing  debilitating  chronic 
diseases  and  ultimately,  death. 

One  of  today's  most  prevalent  body  insults,  threatening 
its  basic  ability  to  cope,  is  ionizing  radiation.  Ironically, 
it  Is  in  the  pursuit  of  health  that  we  subject  the  body  most 
deliberately  to  X-ray.  We  are  also  exposed  to  ionizing  radiation 
through  proliferation  of  nuclear  weapons  and  generators,  through 
homo  fire  detectors,  from  TV  and  video-terminals,  and  many 
other  products  of  the  growing  industrial  and  commercial  uses 
of  this  hazard. 
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Vi'hU'.-  1 will  tesMfy  today  primarily  to  the  hazards  of 
diagnostic  X-ray,  -those  other  sources  of  exposure  and  their 
cun  mu  1 it  iv*1  effect  on  public  health  Is  not  to  be  under-estimated 
No  credible  public  health  3tance  can  condone  general  exposure 
in  Hi  puMH*  for  nebulous  honef  1 ts , while  condemning  It  for 
Hu  Individual  seeking  medical  help.  Where  appropriate,  I 
will  take  the  liberty  of  broadening  my  remarks  to  include  the 
whole  range  of  Ionizing  radiation  exposures. 

For  the  past  nine  years  I have  been  studying  the  environ- 
mental causes  of  leukemia,  as  Indicated  by  the  adult  portion 
of  the  Trl -State  leukemia  Survey.  This  survey  included  all 
leukemi  a which  occurred  between  1959  and  1961,  in  New  York  State 
'out aid-  of  New  York  city),  Maryland  and  Minnesota,  together 
with  a random  sample  of  I In*  non-leukemic  population.  The  adult 
portion  of  Hm  Survey  covers  39  million  person  years,  and 
consist, r of  detailed  information  on  2800  cases  and  controls, 
it  Is  internationally  recognized  for  its  excellence. 

further  detailed  Information  on  the  Survey  is  contained 
in  Appendix  1. 

it  is  obvious  from  the  Tri-State  data  that  exposure  to 
TM-iilc-ai  X-ray  is  the  most  important  environmental  cause  of 
leukemia  studied  In  this  survey.  There  is  measurable  aging, 
i break-down  of  the  body's  ability  to  resist  leukemia, 
resulting  from  routine,  so-called  harmless,  levels  of  exposure. 
Medical  diagnostic  X-rays  result  In  bone  marrow  exposures 
between  1 and  168  rad  (1),  a level  permitted  to  both  workers 

and  the  general  public  under  Nuclear  Regulatory  Commission  guide 
lines.  While  these  guidelines  do  not  apply  to  medical  use  of 
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X-r'o\  Mi  r.  suits  will  'h  : am  reporting  apply  also  to  standards. 

i*j  "j  am  lysis  of  the  Tr  I -State  Data  T am  doing  several 
things  whli'h  are  now.  The  most  important  methodological  change, 
ts  that  I am  measuring  the  effect  of  exposure  to  Ionizing  radiation 
against  the  familiar  yard-stick  of  natural  aging.  Exposure  to 
low  lr*v'l  radiation  Is  Imperceptible,  as  is  aging,  but  fc6th  have 
cur.ul  it  ; v - effects  which  eventually  become  apparent  even  to  the 
h»- 1 J tli  i • nt  among  us.  All  of  the  X-ray  considered  in  this  analysis 
or-njrrnd  a!  Imst  orn*  y«*ar  prior  to  the  leukemia  diagnosis  for 
cases,  or  prior  to  interview  for  controls,  hence  it  is  the 
nori-repa  \ red  cumulative  damage  caused  by  this  exposure  which 
is  being  measured. 

A word  of  caution  to  the  Moraathematicians  who  may  be 
present  , is  in  order.  The  aging  effect  measured  in  my  research 
Ir.  noT  the  same  as  the  "life  shortening"  effect  usually  used 
to  assess  a hazard.  Further  discussion  of  this  is  in  the  appendix. 

> oily  /-ray  reports  verified  by  the  laboratory,  doctor 
or  hospll  .1  records  is  included  in  this  analysis.  In  the 
Appendix  T,  details  of  this  verification,  and  evidence  that 
It  does  not.  bias  the  findings  are  given. 

Mathematical  details  will  be  relegated  to  Appendices, 
and  the  main  body  of  the  testimony  will  contain  the  findings 
only.  Since  my  findings  are  at  times  contrary  to  some  of  the 
assumptions  currently  accepted  in  the  radiological  health  field, 

I will  point  out  where  I differ,  and  the  evidence  which  supports 
my  conclusion. 

Mathematical  techniques  which  I am  using  are  the  standard 
techniques,  put  together  In  0 new  way.  These  techniques  were 
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suUnl tied  to  peer  review  at  the  International  Biometric  Meeting, 
August  t'i,  1976.  To  my  knowledge  there  has  been  no  serious 
criticism  of  this  methodology.  The  findings  on  the  aging  effect 
of  exposure  was  presented  at  the  November  1975  national  meeting 
of  the  American  Public  Health  Association,  and  Is  published' in 
the  August  1977  issue  of  the  Journal  of  Surgical  Oncology. 
Additional  now  findings  which  I am  reporting  today  follow  the 
same  analytic  technique,  and  extend  the  findings. 
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Hoal th  Effects  gJi  Ionizing  Radlatlont 

Ho,i3urcd  jagainst  the  yardstick  of  human  experience  with 
natural  aging,  affects  of  exposure- to  diagnostic  X>r#y  yary;  with 
the  target  arba.  X-ray  of  the  abdominal  cavity  or  spine  is 
most  serious,  followed  by  chest  X-ray,  and  finally  by  the 
dental  and  other  non-trunk  X-ray.  This  probably  reflects  the 
proportion  of  tone  marrow  irradiated,  and  the  exposure  of 
other  major  organs  of  the  hemopoietic  system. 

The  conversion  factors  used  to  change  number  of  verified 
diagnostic  X-ray  exposures  Into  the  rad  akin  dose  were  taken 
from  published  values,  appropriate  to  the  time  of  the  survey, 
from  the  U.  S.  Department  of  Health,  Education  and  Welfare.  (2) 
These  conversion  factors  are  given  In  Table  1 

Table  1. 

Number  of  ailllroentgens  used  in  calculation  of  skin  dose 
for  cases  and  control,  based  on:  Population  Exposure 

to  Xrays,  U.S.  1964,  U.S.  Dept,  of  Health, 

Education  and  Welfare 


Site  of  X-ray 

•rad  per  fila 
(at  skin  entrance) 

Dental 

1,136 

Chest 

167 

Abdomen 

790 

Extremities 

162 

(includes  head  and  neck) 
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Th*  corresponding  bone  marrow  doses  for  diagnostic  X-ray 
procedures  are  given  In  the  Appendix.  For  dental  X-ray,  this 
dose  Is  1.1  to  3.4  mrad,  while  for  other  nodical  procedures 
It  varies  from  3.9  mrad  for  a chest  X-ray  to  167  mrad  for  a 
spinal  X-ray. 

Using  the  skin  dose  given  in  Table  1,  I calculated  the 
amount  of  verified  exposure  In  rads  for  each  case  and  control. 
Table  2 gives  the  results  of  twenty  separate  analyses  of  the 
entire  sample.  The  results  of  all  of  these  separate  analyses, 
placed  In  sequential  order,  reveal  the  aging  pattern  which  I 
am  trying  to  clarify.  The  first  line  of  the  table  shows  the 
relative  risk  of  exposure  to  more  than  15  rad  diagnostic  X-ray, 
when  no  aging  effect  Is  assumed.  Relative  risk  may  be  thought 
of  as  the  result  of  dividing  the  incidence  rate  of  leukemia 
among  those  persons  In  the  population  having  more  than  15  rad 
exposure,  by  the  incidence  rate  for  those  having  leas  than  15 
rad  exposure.  Rates  for  both  males  and  females  are  about  3^ 
higher  In  the  exposed  group  when  age  adjustment  is  made.  This 
result  Is  significant  on  the  5#  level. 

On  line  two,  the  results  of  a second  analysis  of  the  entire 
sample  are  given.  This  time  the  age  of  each  case  and  each 
control  was  increased  by  0.05  times  the  rad  X-ray  exposure  they 
had  received.  The  same  process  is  followed  and  reported  for 
each  new  estimate  of  the  aging  due  to  X-ray.  The  object  of  this 
tedious  process  is  to  find  the  value  for  which  the  relative 
risk  of  X-ray  exposure  becomes  one,  i.e.  incidence  rate  of 
leukemia  due  to  radiation  exposure  is  equal  to  Incidence  rate 
due  to  natural  aging. 
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Tri-Stateateukekie  Survey 

Aging  Estimate  of  Dlagnostio 
X-ray  to  til  Sltts  inol.Dentel 


Relative  Risks  of  Non-lywphatic  Leukeaia  with  Exposure 
of  IS  or  more  red,  adjusted  for  exposure  eg# 
intervals:  15-44,  4S-S4,  SS-64,  65-74,  7S» 


Age  end  Sex 

— 

Male 

\usasm 

edj.  risk 

Probability 

0.00 

1.35 

1. 32 

.0021 

o.os 

-1.27 

1.27 

JEM 

.0136 

0.10 

1.21 

. 

1. 16 

1.19 

.0724 

0.1S 

1.10 

1.11 

1.11 

.2893 

0.20 

1.0S 

1.07 

1.06 

.5333 

0.25* 

b.9* 

0.98 

0.98 

.8333 

0. 55 

0.92 

0.87 

0.90 

• 2543 

0.40 

0.89 

0.86 

0.88 

.1461 

0.4S 

0.89 

0.84 

0.87 

- .1199 

o.so 

0.88 

0.83 

0.86 

.0804 

o.ss 

0.8S 

0.83 

0.84 

.0528 

0.60 

0.86 

0.81 

0.84 

.0457 

0.6S 

0.86 

0.81 

0.84 

• 04SS 

0.70 

0.86 

0.80 

0.83 

.0388 

0.7S 

0.8$ 

0.79 

0.83 

.0294 

0.80 

0.84 

0.78 

0.82 

.0190 

0.8$ 

0.84 

0.76 

0.81 

.0121 

0.90 

O.SS 

0.76 

0.81 

.0135 

0.95 

0.87 

0.76 

t 

0.82 

- .0205 

1.00 

0.84 

0.76 

0.80 

• 0094 

N.B.  In  this  Table  each  of  the  4J0  cases  and  824  controls  were 
separately  evaluated  for  rads  exposure,  and  age  adjustment 
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This  treatment  of  the  data  makes  several  things  clear. 
There  Is  a systematic  reduction  in  relative  risk,  remarkably 
similar  for  both  males  and  females,  with  gradual  increase  in 
aging  estimate.  This  reduction  approximates  one,  i.e.  the 
point  at  which  incidence  rate  from  radiation  is  the  same  as 
that  from  natural  aging,  when  each  rad  is  assigned  0.2J  yrs. 
aging.  Since  all  radiation  exposures,  including  dental  were 
included  in  this  analysis,  this  effect  can  be  understood  as  an 
untargetted,  primarily  dental  X-ray,  aging  effect. 

Another  unusual  finding  is  that  at  this  level  of  analysis 
there  is  no  difference  between  the  male  and  female. 

Previous  analysis  limited  to  trunk  X-ray,  and  to  males, 
shoved  an  aging  effect  of  one  rad  equivalent  to  0.60  yrs.  aging 
for  chest  X-ray,  and  one  rad  equivalent  to  one  year  when  the 
target  was  abdominal.  For  completeness,  the  analysis  of  trunk 
X-ray  which  was  primarily  in  the  chest  area,  and  the  summary 
aging  estimates  for  all  analyses,  are  given  in  Tables  3 and. 
Figure  1.  These  results  were  published  in  the  Journal  of 
Surgical  Oncology,  August  1977* 

For  the  remainder  of  this  testimony,  I will  use  the  term 
"exposure  age”  to  mean,  for  each  case  and  each  control,  the 
sum  of  three  terms t chronological  age  plus  number  of  trunk 
rads  exposure  plus  one  fourth  the  number  of  radstocnktruiUi 
exposure. 

I will  now  show  some  of  the  characteristics  of  leukemia 
risk  within  limited  age  and  sex  groups,  and  secondly,  some  of 
the  other  illnesses  related  to  this  aging  effect  of  radiation. 
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T«bl«  3. 

Mlatlvo  Rlskf  of  Non* lymphatic  Uukiali  for  Hilii 
Ovor  45  Yari  of  Ejqposuro  Ago 
with  Trunk  X-ray  Exposure  of  5 or  Nora  Rada 


ESTIMATES  OF  YEARS  AGING  PER  RAD  EXPOSURE 
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Figure  1. 
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Some  Intuitive  Sense  gT  th£  Tri-State  Da  Ur 

I 

Frequently  mathematical  presentations  of  research 
findings  are  so  "elegant",  that  the  ordinary  reader  has  the 
feeling  that  the  effect  exists  only  in  the  mathematics  and 
not  In  the  real  world.  For  this  reason,  I am  Including  some 
easily  understood  tables  which  show  that  the  health  effects  of 
medical  X-ray  are  very  real,  they  occur  at  each  level  of 
exposure,  and  they  do  not  seem  to  decrease  with  age. 

The  male  population  for  the  three  States  surveyed  Included 
2,025,692  between  45  and  64  years  of  age,  and  814,252  over  65, 
according  to  the  i960  census  figures  ( 3 ).  Based  on  the  propor- 
tion of  controls  for  whom  verified  X-ray  reports  were  obtainable, 
It  would  be  expected  that  1,289,691  males  45  to  64  years,  and 
466,986  males  over  65  years  would  have  verified  reports.  The 
male  leukemia  cases  with  verified  X-ray  reports  came  from  this 
sub-populatton,  and  it  is  possible  to  estimate  the  incidence 
rate  of  non-lymphatic  leukemia  per  100,000  within  this  group. 

The  appendix  deals  with  the  question  of  whether  or  not  the 
X-ray  verification  process  caused  bias  in  the  findings.  If 
anything,  It  under-estimated  the  leukemia  Incidence  rate  and 
made  the  findings  conservative.  Regardless  of  this  technical 
aspect  of  the  analysis,  it  should  be  obvious  from  direct 
examination  of  these  incidence  rates  that  the  increase  in 
leukemia  is  gradual.  It  cannot  be  said  that  a few  individuals 
with  large  exposure  doses  cause  the  effect.  By  gradually 

Increasing  the  range  of  exposures  In  the  population,  the 
\ rate  increases.  One  can  conclude  that  by  controling  the  range 
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of  exposures,  the  leukemia  rate  could  be  lowered. 

li  In  ’il 30  evident  from  the  data  that  men  over  65  years 

of  ago  are  at  least  as  sensitive  to  radiation  damage  as  are 

the  men  between  45  and  64  years.  This  is  direct  evidence  which 

refutes  the  testimony  of  Dr.  Reginald  Gotchy,  made  as  recently 

as  May  24,  1978.  Dr.  Gotchy  Is  a senior  radloblologlst  with  the 

Radiological  Assessment  Branch  of  the  Nuclear  Regulatory  Commission. 

To  quote  his  testimony  < 4)i 

"In  addition,  risk  estimates  generally  decline  as  age 
increases  (simply  an  expression  of  the  generalisation 
that  the  young  are  more  sensitive  to  the  effects  of 
radiation  than  the  old).” 

Such  casual,  untrue  assumptions  are  seriously  misleading  both 
to  the  general  public  and  to  the  medical  profession  which  has 
come  to  rely  on  the  NRC  for  Its  Information  oil  the  health 
effects  of  loosing  radiation. 

Tables  5 and  7 examine  truncated  populations  lor  the  effect 
of  increased  range  of  trunk  exposure.  Tables  6 and  8 do  the 
same  for  trunk  equivalent  exposure  (trunk  plus  lA  r.on-trunk). 

These  tables  are  for  visual  comprehension  and  not  for 
dose  response  curves.  They  are  unsulted  for  calculating  such 
curves,  or  for  any  standard  statistical  tests  which  require 
independent  estimates  of  incidence  rates.  By  comparing  the 
Incidence  rates  In  Tables  5 through  8 with  the  Incidence  rates 
within  the  population  actually  receiving  the  Increased  X-ray,  Table  4, 
one  can  easily  see  how  averaging  masks  the  true  Impact.  The 
Increased  leukemia  occurs  wltfiln  the  Increased  exposure  group,  ' 
and  the  same  population  average,  achieved  with  a shorter  range 
of  exposures,  could  be  expected  to  decrease  total  incidence  rate. 
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T'lMo  l». 

Hale  Hon- lvaphatto  Leukeala 
Ratos  par  100,000  Population 


Ape 

# Trunk 
equi.  Xray* 

Ur*.  Rate 
per  100f000/yr. 

95Jf  confidence 
Interval  for  rate 

45.6W 

0-10 

1.97 

1.80-  2.17 

10-20 

2.54 

1.93-  3-76 

20-30 

3.64 

2.45-  7.11 

30 

5.33 

3.45-11.59 

65 

0-10 

6.91 

6.02-  8.11 

10-20 

8.51 

5.99-14.68 

21-30 

20.59 

10.73-^6.67 

30 

24.55 

11.54-  Infinity 

• Trunk  equivalent  Xray  Beans  the  number  of  trunk  Xray  plates 
plus  one  fourth  the  n usher  of  dental  and  other  non-trunk 
Xray  plates  verified. 

NOTE*  THIS  TABLE  CANNOT  BE  USED  TO  ESTIMATE  DOSE  RESPONSE 

BECAUSE  AVER  AO  E DOSE  AND  AVERAGE  AGE  IN  THE  SUB-CATEGORIES 
IS  NOT  GIVEN. 
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T-iM«  5* 

Trl-8tat«  Laukaal*  Survay 
Non-lyaptiatie  Mtukaala  Rata*  by  X-ray  Expo aura 
for  Mala*  45-64  yaara  of  Ac* 


Range  trunk 
exposures  + 

# Ctses 

Lka.  rate 
per  lOOfOOO/yr. 

0-  2 

30 

1.59 

o 

« 

N^\ 

40 

1.63 

0-10 

58 

1.99 

o-i5 

65 

2.04 

0-20 

74 

2.14 

0-25 

81 

2.26 

0-30 

82 

2.24 

0-40 

84 

2.21 

0-50 

89 

2.32 

0-70 

91 

2.376 

0-80 

92 

2.376 

0-120 

93 

2.404 

♦ Nunber  of  X- 
other  trunk 

•ray  platoa*  ueed  for  chest  or  abdonlnal  or 
X-ray,  H. 

NOTES  THIS  TABLE  CANNOT  BE  USED  FOR 

A DOSE  RESPONSE  E8TIHATE 

BECAUSE  DOSE  IS  GIVEN  IN  OVIKLAPPINO  RANGES.  AVERAGE 
DOSE  POR  EACH  RANGE,  AND  AVERAGE  AGE  FOR  EACH  RANGE 
ARE  NOT  GIVEN. 
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Table  6. 

Tri-State  Leukeaia  Surrey 
N^n-Lyaphatic  Leukeaia  Rates  by  X-ray  Exposure 
for  Kilts  45*64  Years  of  A*e 


Rente  trunk  # Cases  Lka.  Rate 

equlv.  expo. • per  100,000/  yr. 


o.  2 

17 

1.34 

o-  5 

• 34 

1.79 

0-10 

53 

1.97 

0-15 

63 

2.03 

0-20 

69 

2.08 

0-25 

77 

2.20 

0-30 

80 

2.21 

0-40 

84 

2.22 

0-50 

88 

2.23 

0-60 

90 

2.35 

0-70 

91 

2.37c 

0-80 

92 

2.378 

0-120 

2.404 

* Trunk  equivalent  exposures  Includes  each  actual  trunk  exposure 
plus  one  fourth  the  nuaber  of  non-trunk  exposures  (dental, 
and  extrealty) 


ROTBi  THIS  TABU  CARROT  BE  USED  FOR  A DOSE  RESPONSE  ESTIMATE 
BECAUSE  DOSE  IS  GIVER  IK  OVERLAPPING  RANGES.  AVERAGE 
DOSE  FOR  EACH  RANGE,  AND  AVERAGE  AGE  FOR  EACH  RANGE 
ARE  NOT  GIVEN. 
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Table  7. 

Tri-State  Leukemia  Sunrey 
Nnn-ljmphatlc  Leukaala  Rates  by  X-ray  Exposure 
for  Males  65  or  sort  years  of  age 


Range  trunk 
exposure  • 

§ Cases 

Lka.  Rate 
per  I00f000/yr 

0-  10 

72 

6.80 

o.  15 

87 

7-23 

R 

< 

C 

99 

7.55 

o.  ?5 

107 

8.05 

o-  V"* 

108 

8.oi 

o- 

110 

7.85 

0 

1 

c 

114 

8.14 

0-  60 

116 

8.28 

0-  70 

118 

8.42 

0.  00 

119 

8.49 

0-100 

121 

8.64 

• Trunk  exposures  Include  til  X-ray  pistes  verified  for 
trunk. 

NOTE*  THIS  TABLE  CANNOT  BE  USED  FOR  A DOSE  RESPONSE  ESTIMATE 
BECAUSE  DOSS  IS  GIVEN  IN  OVERLAPPING  RANGES.  AVERAGE 
DOSE  FOR  EACH  RANGE,  AND  AVERAGE  AGE  FOR  BACH  RANGE  ARE 
NOT  GIVEN. 
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Table  R. 

Tri -State  Leukemia  Survey 
Non-lymphatic  Leukemia  Hates  by  X-ray  Exposure 
for  Males  65  of  more  Years  of  Age 


Range  trunk  # Cases  Lkm.  Rate 

equiv.  expo. a p er  lCOtOOO/yr. 


0 

1 

o 

67 

6.91 

0-  15 

81 

6.83 

0-  20 

93 

7.30 

0-  25 

102 

7-76 

0 

1 

o 

108 

8.01 

0-  40 

110 

7-85 

0-  50 

114 

8.14 

0-  60 

116 

8.28 

0-  70 

118 

8.42 

0-  80 

119 

8.49 

0-100 

120 

8.57 

0-110 

121 

8.64 

* Trunk  equivalent  exposures  includes  the  number  of  trunk 
X-ray  plates  and  one  fourth  the  number  of  dental  and  other 
non-trunk  X-ray  plates  verified. 

NOTE*  THIS  TABLE  CANNOT  BE  USED  FOR  A DOSE  RESPONSE  ESTIMATE 

BECAUSE  DOSE  IS  OIVEN  IN  OVERLAPPING  RANGES.  AVERAGE 

DOSE  FOR  EACH  RANGE,  AND  AVERAGE  AOE  FOR  EACH  RANGE  ARE 

NOT  OIVEN. 
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Kstlmai  1 ng  the  Public  Health  Impact  2 £ Ionizing  Radiation* 

1 r»  ?.iy  approach  to  this  question,  T have  tried  to  emphasize 
the  nerd  ror  differential  protection.  Some  persons,  such  as 
pregnant  women,  are  at  a greater  risk  than  others.  I have 
tried  to  identify  other  sub-populations,  not  so  veil  recognized 
as  needing  special  protection,  vho  show  marked  susceptibility 
to  radiation  damage.  1 believe  that  these  persons  need  special 
protect  ion  both  from  medical  X-ray,  and  from  employment  Involving 
exposure  to  ionizing  radiation. 

Since  differential  protection  ts  often  impossible  In 
routine  X-ray  pra-ctices,  mass  screening  programs,  employment 
and  hospital  admission  policies,  etc.,  my  remarks  should  be 
taken  as  very  critical  of  these  mindless  uses  of  radiation. 

I am  also  assuming  that  strict  licensing  of  X-ray  technicians, 
inspections  of  equipment,  reductions  of  per  film  exposures, 
elimination  of  defensive  radiology,  taking  of  X-rays  vhen 
treatment  cannot  be  Improved  with  improved  knowledge,  using 
X-ray  equipment  In  order  to  make  it  cost  effective,  and  other 
abuses  will  be  addressed  by  others  vho  will  be  giving  testimony 
today. 

Special  knowledge  gained  from  study  of  the  Tri-State 
Data,  which  is  not  easily  gained  from  any  other  source,  will 
be  emphasized  in  my  testimony. 
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Tri  irt  -ir tide  published  In  1974,  Or.  Enrico  Vladana  and 
Dr.  Irvin  D.J. Dross  Identified  certain  diseases,  diagnosed  five 
years  or  more  prior  to  the  diagnosis  of  leukemia  (or  Interview, 
for  the  controls),  as  Indicators  of  susceptibility  to 
leukemia  (C).  These  diseases  probably  Indicate  a break-down 
In  the  body  regulatory  and  Immono-systeBS,  leaving  the  person 
vulnerable  to  the  disease.  In  the  Vladana  analysis,  diseases 
were  grouped  as  follows: 

GROUP  A:  Asthma,  hay  fever,  hives,  eczema,  goiter,  diabetes 

mellitus,  herpes  zoster,  psoriasis,  neurodermltltls,  TB. 

GROUP  Br  Pneumonia,  heart,  rheumatism. 

The  selections  from  Table  II,  in  this  publication, which  pertain 
to  non-lymphatic  leukemia  are  reproduced  here  for  your  conven- 
ience. 

Table  9. 


STATUS 

LEUKEMIA  TYPE 

SEX 

REL.RISK 

PROBABILITY 

One  disease  from 

Myeloid 

Men 

5-55 

0.00 

A;  one  from  R 

Myeloid 

Worn* .. 

1.95  . 

0.14 

One  disease  from 

Myeloid 

Mut 

1.72 

0.16 

A;  none  from  B 

Myeloid 

Women 

1.^3 

0.29 

One  disease  from 

Myeloid 

Men 

1.B0 

0.01 

none  from  A 

Myeloid 

Women 

3.3§ 

0.09 

The  inter-action  between  disease  and  X-ray  exposure  in 
increasing  the  risk  of  non-lymphatic  leukemia  was  not  attempted 
in  the  Vladana  analysis.  As  a first  analysis  of  this  inter-action, 
1 did  a standard  analysis  of  the  adult  sample,  matching  fofr  age, 
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sex,  and  dt souse  category*  By  Batching  cases  with  the  disease  . 
Indicators  with  controls  vlth  the  disease  Indicators,  any 
excess  of  radiation  exposure  due  to  the  Indicator  diseases  is 
controlled  for  In  the^ analysis.  I used  one  year  .prior  to  the 
diagnosis  of  leukemia,  or  prior  to  Interview  for  the  cases, 
as  a cut-off  point  for  Indicator  diseases*  No  diseases  or  X-ray 
occurring  after  that  cut-off  was  considered.  Except  for  some 
combinations  of  allergies,  no  case  or  control  reported  more 
than  one  of  the  diseases  in  Group  A.  The  diseases  in  Group  B 
were  more  common.  The  Tri-State  Data  contains  detailed  Infor- 
mation, and  a time-line  study  of  disease  diagnosis  and  medical 
X-ray  would  be  possible  if  re-codlng  were  undertaken.  At  the 
present  time  such  a detailed  analysis  Is  impossible. 

The  preliminary  gross  overview  of  the  interaction  of 
indicator  diseases  and  X-ray  exposure  gave  the  following 
results: 

Table  10. 

Relative  Risk  of  Non-lymphatic  Leukemia  With 
Exposure  to  15  rad  or  more  Skin  Dose  Diagnostic 
X-ray  for  Persons  with  and  without  Indicator  Diseases 


CATEGORY 

WEIGHTED  OVER 

REL*  RISK 

PROBABILITY 

Kale 

age/disease 

1.79 

0.00 

Female 

age/dlsease 

1.09 

0*52 

With  disease 

age/sex 

1.59 

0.00 

Without  disease 

age/sex 

1.12 

0.44 

Summary 

age/sex/dlsease 

1.W7 

0.00 
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Th*r*j  was  strong  Indication  that  both  disease  and  X-ray 
were  Involved  in  the  male  leukeaogenesis.  I then  did  a 
new  analysis  of  the  entire  sample,  using  exposure  age,  i.e. 
an  age  adjusted  for  X-ray  exposure  (as  previously  described), 
Instead  of  chronological  age.  In  this  analysis  all  relative 
risks  were  reduced  to  about  one,  as  was  expected.  This 
change  to  exposure  age  effectively  adjusts  for  the  leukemogenlc 
effect  of  X-ray,  enabling  a disease  effect  to  be  more  directly 
evaluated.  Table  11  shows  the  results  of  the  analysis  of  the 
risk  of  leukemia  for  persons  having  the  indicator  diseases 
relative  to  those  not  having  the  indicator  dlseasesJfdr  males. 
These  findings  are  startling,  and  of  great  Importance  for 
designing  radiation  protection  programs  for  public  health. 


Table  11. 

Relative  Risk  for  NeAalyilptiAtic  Leukemia 
for  Kales  with  Indicator  Diseases, for  Exposure  Age 


Exposure 

Age 

No. Cases 

No.  Controls 

Rel . Risk 

Probability 

Attribut- 
able Prop. 

15-3*+ 

15 

50 

1.34 

0.34 

14* 

35-44 

13 

22 

11.78 

0.00 

77* 

45-54 

16 

53 

7.27 

0.00 

75* 

55-64 

40 

81 

1.15 

0.59 

8* 

65-74 

50 

63 

1.58 

0.12 

28* 

75-84 

44 

35 

1.22 

0.J6 

13* 

85  or  more 

53 

36 

4.08 

0.00 

70* 

1 

Summary 

■231 

340 

1.91 

0.00 

37* 
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This  is  strong  evidence  that  the  younger  men  dying  of 
non-lymphatic  leukemia  will  have  had  prior  indications  of 
medical  break-down.  These  men  can  be  precipitated  Into  a risk 
category  12  time  that  of  other  young  men  by  ionising  radiation. 
Differential  protection  of  these  young  men  is  important.  The 
exact  diseases  Involved  could  be  further  determined,  but  the 
present  evidence  is  sufficient  for  precautionary  measures  to 
be  immediately  taken.  Young  men  with  the  disease  indicators 
listed  on  page  19  of  this  testimony,  should  not  have  any 
unnecessary  medical  X-ray  examinations , and  should  not  be 
employed  in  industries  dealing  with  radioactive  material. 
Heedless  to  say,  indiscriminate  increase  in  background  radiation 
from  weapon  testing  or  from  the  nuclear  industry  will  hasten 
the  death  of  these  young  men.  They  are  certainly  among  the 
most  sensitive  to  the  acceleration  of  aging  due  to  this  exposure. 

The  inability  to  identify  the  combination  of  disease 
indicators  as  indicators  of  leukemia  in  the  females  may  be 
either  a real  difference  or  an  artifact  due  to  the  X-ray 
verification  process.  I suspect  that  it  is  the  latter.  As 
explained  in  the  Appendix,  verification  tended  to  exclude 
female  leukemics  more  than  males. 

Since  heart  disease  was  the  most  frequent  disease  amoifc 
the  Indicator  diseases  identified  by  Vladana,  X undertook  a 
separate  analysis  of  the  interaction  of  this  disease  with  X-ray 
exposure.  For  this  disease,  male  and  female  risks  were  quite 
different  when  chronological  age  was  used  for  matching.  The 
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highest  risk  for  males,  2.30,  occurred  between  45  and  54  years, 
the  period  at  which  the  least  risk,  0.75>  occurred  for  the 
female.  The  highest  risk  for  the  female  occurred  for  those 
over  75  years  of  age,  2.75i  while  the  corresponding  male  risk 
was  0.71.  The  highest  combined  male/female  risk  was  2.02. 

After  adjustment  for  exposure  age  there  was  a marked 
similarity  In  the  male  and  female  risks,  with  the  combined 
risk  in  the  45  to  54  exposure  age  category  reaching  6.01. 
Obviously  exposure  age  better  identifies  the  high  risk  group, 
and  matching  on  exposure  age  brings  out  the  male/female 
similarity  in  risk  very  clearly. 

Again,  exposure  to  Ionizing  radiation  hastens  the 
onset  of  leukemia  in  these  high  risk  people. 

Tables  1 2 and  13  give  the  results  of  this  analysis. 

Table  12. 

Risk  of  Non-lymphatic  Leukemia  for  Persons 
With  Heart  disease  Relative  _to  Persons 

Without  Heart  Disease  ~ 


Chronological 

Relative  Risk  Estimate 

Age 

Male 

Female 

Combined 

15-44 

1.27 

1.67 

1.45 

45-54 

2.30** 

0.75 

1.50 

55-64 

2.17** 

1.77 

2.02** 

65-74 

1.26 

1.06 

1;17 

75  or  more  ' 

0.71 

2.75 

1.59 

Summary  | 

1.38* 

1.50* 

1.44** 

* Significant  on  5%  level;  ** 

Significant  on 

1%  level. 
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Table  13. 

Risk  of  Non-lymphatic  Leukemia  for  Persons 
With  Heart  Disease  Relative  to  Persons 
Without  Heart  Disease 


Exposure 

Ago 

Relative 

Kale 

Risk  Estimate 
Female 

Combined 

15-44 

0.88 

1.04 

0.95 

45-54 

6.33" 

5.71** 

6.01** 

55-64 

1.33 

2.09* 

1.58* 

65-74 

1.01 

1.16 

1.07 

75  or  more 

1.79* 

1.58 

1.67** 

Summary 

1.48* 

1.47* 

1.47** 

♦ Significant  on  the  5%  level;  Significant  on  the  1%  level. 

From  these  few  examples  it  should  be  apparent  that  the 
measurement  of  the  aging  effect  of  exposure  to  ionising  radiation 
Is  useful.  It  certainly  clarifies  the  relationship  between 
disease  indicators  and  non-lymphatic  leukemia  Jn  those  under 
age  50.  The  implications  of  this  research  for  clinical  practice* 
and  for  workers  in  radiation  related  industries  should  be 
obvious.  I would  also  conclude  that  monitoring  these  indicator 
diseases  in  a population  might  be  more  useful,  from  a public 
health  point  of  view,  than  waiting  until  one  can  count  deaths 
from  leukemia,  Their  Incidence  rates  and  age  of  occurrence 
might  be  used  as  an  early  warning  signal  of  deterioration  of 
the  public  health. 
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Aging  is  a rather  familiar  process  for  those  of  us  who 
have  lasted  beyond  age  forty.  Therefore  I have  appealed  to 
an  Intuitive  sense  of  gradual  break-down  in  the  body’s  ability 
to  cope,  and  thusfar  just  measured  exposure  to  ionising  radiation 
against  that  yardstick.  It  is  possible,  however,  to  go  further, 
and  quantify  that  breakdown  In  terms  of  incidence  rate  of 
leukemia.  In  the  appendix  of  my  published  papers  nX-ray  Exposure 
and  Premature  Aglng,r,  I have  discussed  this  problem  in  detail. 

I will  include  that  paper  with  my  testimony. (£) 

The  conclusion  that  I have  reached  Is  that  the  aging 
process  in  the  U.S.  during  the  time  prior  to  the  Tri-State 
Surv>y,  Increased  the  Individual  risk  of  non-lymphatic 
leukemia  at  a rate  of  5 to  6%  a year.  This  risk  accumulates 
In  the  same  way  as  does  compound  Interest. 

Figures  2,4  are  graphs  showing  the  cumulative  relative 
frequency  of  each  age  group  In  the  survey  area,  based  on  infor- 
mation In  the  I960  census*  The  shaded  band  Indicates  the 
expected  cumulative  relative  frequency  of  non-lymphatic  leukemia 
cases  under  the  assumption  that  incidence  rate  Increases  5 to  6% 
a year,  compounded.  Figures  2 and  3 give  male  and  female  results 
separately.  Figure  4 gives  the  combined  cumulative  frequencies. 
By  using  this  method  of  relative  frequency,  difference  between 
male  and  female  absolute  Incidence  rates  are  blurred,  and  the 
commonality  of  the  selection  process  highlighted. 


RELATIVE  CUMULATIVE  FREQUENCY 
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Figure  2. 


RELATIVE  CUMULATIVE  FREQUENCY 


107 

Figure  3. 
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RELATIVE  CUMULATIVE  FREQUENCY 
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Figure  4. 

EXAMPLE  OF  A "COMPOUND  INTEREST*'  MATHEMATICAL  MODEL 
FOR  PREDICTING  THE  AGE  DISTRIBUTION  OF  THE 
LEUKEMIA  PATIENTS  IN  THE  TRI -STATE  SURVEY 


AGE  IN  YEARS 
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In  Figures  2,  ] A only  the  non-lympha  1 1 c leukemia 
cases  wMh  vorlHed  X-ray  reports  were  used.  The  selection 
rat*4  holds  1 1 so  for  thr  entire  sample,  and  the  use  of  this 
sub-set  vas  both  to  show  that  the  verification  process  had 
not  biased  theage  selection  seriously,  and  to  facilitate 
direct  comparison  of  aging  with  verified  X-ray  exposures. 

The  next  7 figures  show  the  Tri -State  controls  and  a 
mathematical  model  which  predtcte  the  cumulative  relative 
frequency  of  the  cases  on  the  assumption  that  one  trunk  X-ray 
increases  the  risk  of  non-lymphatic  leukemia  compounded. 

The  controls  and  predicted  case  curve  are  the  same  in  all 
figures.  This  model  is  statistically  acceptable  for  each  of 
the  three  leukemia  types  and  each  of  the  two  age  groups  separately 
and  when  combined.  There  is  no  other  curve  which  will  fit 
each  of  these  series  of  cases  and  age  groups  separately  and 
when  combined. 

The  "official”  estimates  of  dose  response  for  leukemia 
with  exposure  to  ionizing  radiation  are  made  on  a straight  line  ' 
basis,  and  this  does  well  as  an  approximation  in  a short  range 
of  exposures.  I suspect  that  the  true  shape  of  this  curve  is 
sigmoid,  and  that  I am  picking  up  the  curve  at  a much  lower 
dose  range  where  some  of  the  curved  portion  occurs.  The  curve 
which  I am  observing  will  form  a plateau  before  reaching  the 
upper  range  of  radiation  exposures  usually  used  to  estimate. 

Hence  the  leukemia  rate  at  this  lower  dose  level  is  higher  than 
would  be  predicted  by  methods  used  in  the  BEIR  report. 
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Figure  5- 

MALES  45—  64  YEARS 
CONTROLS  VS.  AM  LEUKEMIA  CASES 


Figure  6. 


MALES  45- S4  YEARS 
CONTROLS  VS.  CM  LEUKEMIA 


RELATIVE  CUMULATIVE  FREQUENCY 
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Figure  7* 

MALES  45-64  YEARS 

CONTROLS  VS.  OTHER  LEUKEMIA  CASES 


NUMBER  OF  TRUNK  X — RAY  PLATES  REPORTED 


Figure  8. 
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5 MALES  65  OR  MORE  YEARS 

CONTROLS  VS.  AM  LEUKEMIA  CASES 
o 


RELATIVE  CUMULATIVE  FREQUENCY  RELATIVE  CUMULATIVE  FREQUENCY 
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Figure  9> 

MALES  69  OR  MORE  YEARS 
CONTROLS  VS.  CM  LEUKEMIA  CASES 


NUMBER  OF  TRUNK  X-RAY  PLATES  REPORTED 


Figure  10. 


MALES  65  OR  MORE  YEARS  • 

CONTROLS  VS.  OTHER  LEUKEMIA  CASES 


RELATIVE  CUMULATIVE  FREQUENCY 
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Figure  11* 


COMPOSITE  GRAPH 

MALES  45  OR  MORE  YEARS 

CONTROLS  VS.  AM,CM,  AND  OTHER  LEUKEMIA^ 


CONTROLS 
WITH  BETA 
GEOM.(2,l 


■ 

CASES 
WITH  BETA 
GE0M.(2»litl.05) 


10 


16 


SO 


as 


SO  36  40  464- 


NUMBER  OF  TRUNK  X-RAY  PLATES  REPORTED 
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Although  1 have  not  attempted  a rigorous  mathematics 
proof  In  this  testimony,  It  Is  not  difficult  to  show  that 
the  Increase  in  leukemia  risk  with  X-ray  must  be  both  pro- 
portional to  the  risk  already  accumulated  by  the  individual, 
and  exponential  rather  than  linear.  The  proportionality 
of  the  risk  has  been  amply  demonstrated  in  the  sub-population 
at  risk  because  of  disease  indicators,  and  in  the  estimates 
for  risk  increase  with  trunk  X-ray. 

With  respect  to  the  linear  hypothesis,  I would  make 
the  following  observations*  First,  aging  is  obviously  an 
exponential  process,  not  a linear  process.  Second,  the 
most  remarkable  outcome  of  the  analysis  presented  in  Table  2 
of  this  testimony,  indicates  that  the  under-lying  mathematical 
process  of  radiation  induced  non-lymphatic  leukemia 
follows  the  same  mathematical  process  as  aging  induced  disease. 
Changing  the  ages  of  4?0  leukemia  cases  and  824  controls  in 
a systematic  way  to  reflect  their  individual  diagnostic  X-ray 
experience  could  not  bring  about  such  consistent  results  if 
the  two  characteristics,  natural  aging  and  radiation  exposure, 
were  not  interchangeable. 

The  following  Tables  give  the  expected  numbers  of 
non-lymphatic  leukemia  cases  for  the  Tri-State  area  under 
the  assumption  that  there  is  no  increase  in  rate  due  to 
X-ray  exposure.  The  Chi  Square  test  allows  rejection  of 
this  hypothesis.  The  alternate  hypothesis  which  assumes 
a 4£  increase  in  risk  with  each  X-ray  plate  taken  is  shown 
to  be  acceptable  under  the  same  Chi-Square  test.  The  tables 
also  give  estimates  of  the  number  of  extra  cases  which  occurred 
because  of  the  X-ray. 
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Tri-State  Leukemia  Data  for 
Kales  yrs. 


I Verified 
Chest  X-ray 

0 

Presses  " 
| Observed 

# Cased  Expected 
(null  hypothesis) 

# Casej  Expected 
(1.04  risk/plate) 

28 

20 

28 

1 

' 17 

14A5 

15.03 

2 

12 

10.02 

10.84 

3-5 

12 

11.17 

13.06 

6-10 

1 

13 

5-93 

8.62 

11-20 

i 

8 

4.44 

7.99 

21  or  more ■ 

3 

1.22 

3.26 

SUM 

93 

75.23 

86.80 

$&  wise  lunn #«k  ml 
si;T8car&ahSrr&s  ^^•r^.^srr«s^s*tS5jaR2R!* 

w*r«,for*th*Wi»B«t^rlodV*f  timef**  yW  p#1,lo<,‘  #nd  th*  •*P«et«tlon» 


This  Table  looks  at  chest  X-ray  data  only.  Persons  with 
no  verified  chest  X-ray  may  have  had  abdominal  or  non-trunk 
X-ray.  As  a rough  estimate  of  extra  leukemia  cases  in  the 
verified  chest  X-ray  categories  for  this  age  group,  one  could 
subtract  the  number  expected  under  the  null  hypothesis  from  the 
actually  observed  number.  There  were  17-77  "extra"  cases,  about 
- 19.1*  of  the  total  number  observed. 
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Table  15. 

Tri-8tate  Leukemia  Data  for 
Kalas  65  yrs.  or  sore 


# V.rlfled 
Ch..t  X-ray 

# Cases 
Observed 

# Cases  Expected 

(null  hypothesis) 

1 # Cases  Expected 
(1.04  risk/plate) 

0 

29 

29 

29 

1-2 

42 

38.25 

40.57 

3-5 

21 

19-52 

22.32 

6-10 

18 

10.59 

14.21 

11-20 

9 

3*91 

7.04 

21  or  nor. 

2 

1.34 

3.56 

SUM 

121  | 

102.61 

116. 7 

Chi-square  test  for  the  expected  nuaber  of  cases  under  the  null 
hypothesis!  12.62,  with  4 DF,  which  Is  significant  on  yf  level. 

Chi-square  test  for  the  expected  noftber  of  cases  under  the  hypothesis 
of  a 1.C4  relative  risk  per  platet  2.37,  with  3 DF,  not  significant. 

Notet  Cases  were  taken  over  a three  year  period,  and  the  expectations 
were  for  the  sane  period  of  tine. 

Thl9  Table  looks  at  verified  chest  X-ray  only,  for  the 
miles  over  65  years  of  age.  There  are  18.39  ’’extra’*  cases, 
above  the  number  predicted  by  the  null  hypothesis.  This  is 
about  15.^  of  the  total. 

The  story  is  essentially  the  same  when  one  looks  at 
trunk  equivalent  X-ray  instead  of  chest  X-ray.  This  estimates 
all  of  the  X-ray  verified,  using  the  four  to  one  equivalence 
for  non-trunk  X-ray.  Tables  16  and  17  present  this  information. 


/ 
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Table  16. 


Tr  1 - t>l  'it  f leukemia  Purvey  Data 
Males  45-64  Years 


0 Trunk 
Equiv. 

~ X-ray 


§ Cases  # Cases  Exp.  # Cases  Exp. 

Observed  (mill  hypothesis)  (1.’04  rlstyplate) 


0-10  | 

1 53 

53 

\$ -20 

16 

12.42 

20* -30 

11 

5.94 

53 

18.36 

13-00 


30* 


13  4 .80 


15.54 


Sun  93  76.16  99-90 

Chi  square  test  for  the  expected  number  of  cases  under  the  null 
hypothesis!  19*35,  with  2 DF,  which  Is  significant  on  1%  level. 


Ctfl  square  tost  for  the  expected  number  of  cases  under  hypothesis 
of  a 1 .04  relative  risk  per  trunk  equivalents  1/03,  vithl  DF,  NS 


Males  65  or  more  Yrs. 


# Trunk 
Equiv .Xray 

[ # Cases 

. Observed 

i 

# Cases  Exp. 
(null  hypothesis) 

# Cases  Exp. 

(1.04  risk/plate' 

0 -10 

l 67 

67 

67 

id  -20 

26 

21.10 

31.23 

20*  -30 

15 

5.03 

11.03 

30 f 

13 

3.68 

U.93 

Sum 

121 

96.81 

121.19 

Chi  squire  test  for  the  expected  number  of  cases  under  the  null 
hypothesis:  44.50,  with  2 OF,  significant  on  1$  level. 

Chi  square  tost  for  the  expected  number  of  cases  under  hypothesis 
of  a 1.04  relative  risk  per  trunk  equivalent:  2.40,  1 DF,  NS 

Note:  In  the  above  tables  observed  and  expected  numbers  are 
for  the  three  year  period. 


118 


A realistic  public  health  goal  might  be  to  limit  each 
persons  X-ray  exposure  to  one  half  trunk  equivalent  X-rays 
per  year,  on  an  average.  In  the  Tri-State  Survey,  69.6 % of 
the  male  controls  45  to  64  years,  and  69 *2%  of  the  male 
controls  over  65  were  within  this  limit.  As  indicated  in 
Tables  16  and  17,  this  would  prevent  l8.l£  and  20.0%  of  the 
non-lyophatlc  leukemia  cases  In  these  two  groups.  This  means 
preventing  one  out  of  five,  or  one  out  of  six  cases.  If  this 
were  a cure  rate  it  would  be  quite  remarkable  I Concern  for 
prevention  should  be  just  as  Important  as  concern  for  cure. 

There  would  obviously  be  emergency  situations  Which  would 
over-ride  the  above  limit,  but  I believe  that  it  Is  workable 
as  a guideline. 

Such  a limitation  would  raise  consciousness  about  this 
hazard,  and  this  is  necessary  because  of  all  of  the  public 
relations  material  now  being  circulated,  which  would  claim 
that  exposures  of  this  order  of  magnitude  offer  negligible 
health  risk.  The  medical  profession  cannot  afford  to  take 
the  guidance  of  the  nuclear  industry  in  a public  health  issue 
where  they  should  be  assuming  the  leadership.  Limiting  medical 
X-rays,  even  when  there  is  some  benefit  to  the  individual, 
when  the  overall  risk  exceeds  the  benefit,  would  put  in  a new 
perspective  the  risks  being  planned  for  workers  and  the  general 
public  for  nebulous  "growth  of  the  economy"  reasons.  I am  also 
fearful  that  medical  X-ray  will  become  a scapegoat,  and  needed 
uses  of  medical  X-ray  will  be  sacrificed  because  of  economic 
gain  hoped  for  in  the  use  of  nuclear  power  or  nuclear  weapons. 
This  could  become  one  more  way  of  putting  the  public  health 
second  to  economic  gainl 
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Summary  and  Hecominendat  ions: 

The  main  point  of  my  testimony  is  to  convey  an  Important 
concept.  Just  as  it  would  be  ludicrous  to  try  to  convince 
the  general  public  that  growing  old  is  not  "harmful”  since 
not  every  elderly  person  gets  leukemia,  so  it  is  also  ludicrous 
to  call  exposure  to  ionizing  radiation  "harmless"  in  terms  of 
the  number  of  leukemias  it  might  Te  expected  to  cause.  The 
mathematics  which  are  used  should  reflect  the  general  nature 
of  the  biological  breakdown  slowly  caused  by  exposure  to  low 
level  radiation.  I strongly  propose  that  natural  aging  be 
used  as  the  yardstick  for  this  measurement.  ’There  seems  to 
be  no  indication  that  the  advisory  or  regulatory  bodies  responsible 
for  protecting  the  public  health  from  radiation  are  even  taking 
the  trouble  to  Investigate  this  approach. 

My  second  important  point  is  that  the  gathering  of  vital 
statistics  information  in  this  country  is  designed  to  monitor 
the  public  health  problems  of  the  past,  namely  infectious  diseases, 
and  is  Inadequate  for  monitoring  environmentally  caused  diseases. 
This  is  not  a lack  of  knowledge  or  ability  to  monitor  such 
diseases.  1 am  enclosing  the  title  page  of  a recommendation 
recently  made  to  the  National  Center  for  Health  Statistics 
t>y  the  U.S.  National  Committee  on  Vital  and  Health  Statistics 
This  publication  supports  my  claims,  as  does  the  present  unfor- 
tunate series  of  disputes  over  saccharine,  mirex,  PCB,  PBB,  kepone, 
red  food  dyes,  and  radiation.  If  information  is  properly  gathered, 
all  of  these  environmental  hazards  can  be  monitored.  It  is  not 
necessary  to  mount  a study  for  each  one. 
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Another  source  of  difficulty  with  respect  to  researching 
environmental  hazards  Is  the  gowth  of  defensive  science.  By 
this,  1 mean  science  specifically  designed  to  prove  a commodity 
or  technology  "harmless" . Such  science  is  often  "bought” 
with  the  tax  payer's  money.  Science  not  supportive  of  a 
course  desired  on  an  economic  basis  is,  on  the  other!;han<j, 
penalized  in  many  ways.  Scientists  should  be  able  to  work 
outside  of  the  rewards  and  punishments  of  the  "system".  They 
should  be  able  to  report  their  findings,  and  let  the  chips 
fall  where  they  may.  This  is  impossible  especially  for  any 
radiation  related  research,  since  vested  interests  relative 
to  this  hazard  encompass  the  military,  the  nuclear  industry, 
banks,  government  agencies,  foreign  relations,  the  medical 
establishment,  insurance  agencies,  the  American  College  of 
Radiologists,  the  American  Cancer  Society,  the  American 
Nuclear  Society,  etc*  This  has  to  be  the  most  awsome  lobby 
ever  encountered  In  the  history  of  American  politics! 

There  are  more  parts  to  this  radiation  story,  esecially 
the  whole  question  of  radiation  damage  of  germ  cells  which 
cause  deleterious  effects  apparent  in  subsequent  generations. 

I have  also  not  touched  on  the  special  sensitivity  of  the  fetus 
and  young  child.  The  effects  of  ionizing  radiation  are  better 
known  In  these  areas  of  research,  and  Dr.  Bross  has  recently 
testified  before  this  committee  on  these  aspects.  It  has  been 
my  purpose  to  provide  you  with  information  which  you  can  get 
from  no  other  source.  With  a complete  lack  of  financial  support 

even  this  service  is  not  as  complete  as  it  could  or  should  be. 

\ 
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In  the  main  body  of  my  testimony,  I have  set  forth  the 
concept  of  aging,  i.e.  breakdown  of  the  body  regulatory  systems 
which  gradually  undermine  the  individual's  ability  to  cope 
with  life,  and  measured  the  biological  damage  done  by  ionising 
radiation  against  this  yardstick.  In  the  usual  blostatlstlcal 
Jargon,  there  is  a terq:  "life-shortening  effect".  This  is 
calculated  by  determining  the  number  of  premature  deaths  expected 
in  a population  exposed  to  some  hazard,  estimating  the  number 
of  man  years  lost  by  these  premature  deaths,  and  then  dividing 
this  number  of  man  years  lost  by  the  size  of  the  population. 

Thus  if  two  persons  die  30  years  prematurely  in  a population 
of  one  million,  30/106,  or  O.OOOOy  yr.  is  "lost"  per  person. 

In  other  words,  the  two  premature  deaths  can  be  considered 
a 16  minute  "life-shortening"  for  the  population.  What  I am 
talking  about  has  n&  relation  to  this  myth. 

Table  17  gives  the  population  base  from  the  Tri-State 
region  from  which  the  survey  Information  was  collected.  It 
also  gives  the  theoretical  cumulative  relative  frequency  values 
expected  for  the  non-lvmphat ic  leukemia  cases  under  the  hypothesis 
that  risk  Increases  at  a rate  of  and  6jC  per  year  of  natural 
aging.  These  numbers  are  the  basis  of  the  banded  interval  In 
Figures  2,3  and  4 of  this  testimony.  A mathematical  decription 
of  the  way  these  numbers  are  generated  is  given  in  the  appendix 
of  my  published  paper:  "X-ray  exposure  and  Premature  Aging." 
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Table  17. 

Age  distributions  b.ised  on  I960  census  data 
for  areas  involved  In  Trl-Stato  Leukemia  Survey 

Number  Rel.  Theoretical  Rel.  Cm. 

Age  of  Cue.  Freq.  Curves  for  rel.  risks 

Parsons  Fra*.  (l.OS)1  and  (1.06)*  for  t yaars  beyond  IS 

TS *6 


15-24 

2,163,654 

16.8 

3.6 

2.4 

25-54 

2,501,104 

54.5 

9.7 

7.1 

55-44 

2,502,232 

53.7 

20.5 

16.0 

45-54 

2,2S7,S64 

71.3 

56.7 

50.7 

55-44 

1,669,281 

85.7 

58.5 

52.2 

65-74 

1,273,975 

‘ 957$ 

62.2 

78.4 

754 

563,860 

100.0 

100.0 

100.0 

l 

13,001,970 

• 

Table  18. 

gives  the  age 

distribution  of  the 

entire 

non -lymphatic  leukemia  sample  from  the  Tri-Sate  Survey,  regardless 
of  whether  or  not  the  cases  had  verified  X-ray  exposure  reports. 
The  observed  cui^latlve  frequencies  given,  and  combinations 
of  the  two  M-type  leukemias,  and  of  all  three  categories  are 
given.  The  Intuitive  sense  that  combination  of  these  leukemia 
types  on  the  basis  that  differences  In  age  patterns  are  random, 
and  the  underlying  age-selection  process  Is  the  same,  Is  tested 
by  a Kolmogorov -Smirnov  Test  of  Homogeneity.  The  results  of 
-these  tests  are  shown  in  Table  19*  Since  the  non-lymphatic 
leukemias  show  comparable  deviations  from  the  census  distribution, 
and  consistent  patterns  with  one  another,  they  were  combined  in 
the  analysis. 
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Table  10 


Age  distributions  by  leukemia  type  — Tri  State  Survey 


Age 

No 

AM 

. Rel. 
Cum. 
Freq. 

CM 

No.  Rel. 
Cum. 
Freq. 

oro 

No.  Rel. 
On. 
Freq. 

AM  and  CM 
No.  Rel 
Cm. 

Freq. 

AM.O  and  OTH 
No.  Rel. 

Cm. 

Freq. 

15-24 

19 

5.7 

9 

3.5 

7 

3.1 

28 

4.7 

35 

4.3 

25-34 

27 

13.8 

15 

9.3 

12 

8.5 

42 

11.9 

54 

10.9 

3S-44 

25 

21.3 

29 

20.6 

17 

16.1 

54 

21.0 

71 

19.7 

45-54 

48 

35.7 

32 

33.1 

26 

27.7 

so 

34.6 

106 

32.7 

S5-64 

79 

59.5 

57 

55.3 

41 

46.0 

136 

57.6 

177 

54.4 

65-74 

85 

85.0 

72 

83.3 

62 

73.7 

157 

84.2 

219 

83.3 

75* 

50 

100.0 

43 

100.0 

59 

100.0 

93 

100.0 

152 

100.0 

Sample  Size 

333 

257 

224 

590 

814 

Mean  Age 

57. 

67 

59.37 

62.31 

58.41 

si 

48 

Note:  AM  is  acute  myeloid  or 

» 

monocytic  leukemia; 

O is  chronic  myeloid  or  monocytic 

leukemia; 

OTH  includes  all  non-  lymphatic  leukemia  cases  for  which  one  of  the  above  diagnoses  could  not 
be  aade. 

The  category  AM  and  CM  is  referred  to  as  M-type  leukemias,  and  the  AM,  Of  and  OTH  category  is 
referred  to  as  non-ly^hatic  leukemia,  in  the  text. 
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Table  19* 

Tri-State  Leukemia  Survey  - Age  Distributions 

Kolmogrov-Smirnov  Test  values  imder  hypothesis 
of  common  underlying  distributions 

Relative  Ciaulative  D 

Frequehcies  Cohered  Value  Prob. 


Census 

VS. 

AL 

16.4 

.00 

Census 

VS. 

CL 

57.7 

.00 

Census 

vs. 

AM 

5S.6 

.00 

Census 

vs. 

CM 

56.2 

.00 

Census 

vs. 

cm 

45.6 

.00 

•AM  vs. 

CM 

4.S 

>.20 

Census 

vs. 

AM 

and 

CM 

56.7 

.00 

Census 

vs. 

AM, 

CM 

and  OTH 

58.6 

.00 

Ts  vs. 

AM, 

CM 

and 

OTH 

4.0 

>.10 

T6  vs. 

AM, 

CM 

and 

OTH 

-5.8 

>.10 

• This  was  a two  sample  test.  All  others  are  one  sample  tests 
since  total  census  data  gives  accurate  frequency  information. 

The  last  two  line  of  Table  19»  show  the  close  agreemert 
between  the  two  theoretical  curves  posited  in  Table  17*  and 
the  actual  observed  curve  representing  observed  non -lymphatic 
leukemia  cases  in  the  Tri-State  Survey.  It  should  be  noted 
that  all  three  survey  areas  had  tumor  registries,  so  that 
virtually  all  of  the  leukemia  cases  diagnosed  over  the  three 

year  period  were  included  in  this  study. 
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The  control  sample  used  for  the  Tri-State  Survey  vis 
based  on  a stratified  selection  of  households,  chosen  prior 
to  the  start  of  Interviewing.  Study  areas  were  stratified 
Into  census  tracts  in  cities  and  into  ennumeratlon  districts 
in  rural  and  suburban  areas.  This  was  done  on  the  basis  of 
U.S.  census  Information.  All  Information  was  Initially 
collected  In  a double-blind  Interview,  to  prevent  bias.  If 
the  lnter-vlewer  discovered  that  the  person  interviewed  had 
leukemia,  this  was  noted  in  the  schedule  at  the  point  of 
Identification.  There  were  extensive  re-interviews  for 
reliability  checks,  and  Independent  verification  of  verbal 
reports.  Each  interview  Involved,  on  the  average,  two  calls 
at  a household.  Some  required  as  many  as  ten  calls.  There 
was  a 1 2%  refusal  of  interview,  in  the  Initial  telephone* 
contacts,  but  this  was  later  reduced  to  8%  after  personal 
contact  with  the  selected  subjects  was  made. 

Further  detailed  Information  on  the  Tri-State  Survey 
is  available  in  scientific  literature  (^).  It  is  inter- 
nationally recognized  as  an  excellent  data  base. 

Of  particular  Interest  to  oy  testimony  on  diagnostic 
X-ray  exposures,  are  the  verification  techniques  used  when 
the  pt rson  interviewed  reported  such  exposure.  At  the  end  of 
each  Interview  the  person  was  asked  to  sign  a statement  granting 
the  study  personnel  permission  to  review  their  medical  records 
In  physicians  offices  and  hospitals.  Only  about  1 % refused 
this  permission.  Cooperation  from  physicians  and  hospitals  ' 
was  excellent,  69%  responding  with  the  first  request,  15%  more 
with  the  second  request.  The  remaining  13$  were  contacted  by 
telephone. 
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Eventually  when  all  record*  were  In  on  nodical  X-ray 
received  by  the  persons  Included  in  the  sample,  It  was  found 
that  about  $Of  of  the  X-ray  given  by  physicians  and  dentists, 
and  about  67 f of  that  given  in  hospitals  had  not  been  reported 
by  the  Interviewee.  There  was  also  19*#  of  the  reports  of 
X-ray  by  physicians  or  dentists,  and  42. 9f  of  the  reports  of 
X-ray  in  hospitals  which  could  not  be  verified.  Much  of  the 
lack  of  verification  was  due  to  a policy^ set  by  the  doctor  or 
hospital,  of  destroying  patient  X-ray  records  after  five  years. 

It  Is  obvious  that  reliance  on  interview  data  alone, 
without  verification  would  have  made  the  study  completely 
invalid.  Reliance  on  verified  X-ray  only  runs  the  risk  of 
some  under-reporting  due  to  the  verification  itself.  A decision 
was  made  prior  to  my  involvement  in  the  study,  to  confine  the 
analysis  to  verified  reports  only.  I feel  that  in  view  of  the 
Important  findings  on  radiation,  and  in  view  of  the  national 
attention  being  given  to  this  hazard  at  the  present  time,  a 
new  data  processing  should  be  initiated  which  would  allow  for 
assessment  of  all  X-ray  reports.  The  method  of  analysis  which 
1 have  used,  since  it  involved  an  evaluation  of  each  case  and 
control  Individually,  is  probably  best  suited  to  the  type  of 
data  with  which  I had  to  work. 

Table  20  gives  the  number  and  percent  of  the  non-lymphatic 
case*  and  controls  having  verified  X-ray  reports.  With  one 
exception,  discussed  later,  there  is  no  evidence  that  the 
verification  procedure  selected  out  cases  at  a higher  rate  than 

i 


controls. 
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Table  20. 

The  Number  and  Percent  of  Non-lymphatic 
Leukemia  Cases  and  Controls  In  each  Age  Group 
Having  Verified  X-ray 


Age 

Cases 

Males 
No.  i 

Females 
No.  % 

Combined 
No.  t 

15-24 

7 

30.4 

3 

25.0 

10 

28.6 

25-34 

14 

48.3 

12 

46.0 

26 

48.1 

35-44 

26 

74.3 

16 

44.4 

42 

59.2 

45-54 

31 

53-4 

31 

64.6 

62 

58.5 

55-64 

62 

58.5 

41 

57-7 

103 

58.2 

65-74 

82 

59.0 

45 

56.3 

127 

58.0 

75- 

39 

50.6 

41 

54.7 

80 

52.6 

Sum 

261 

55.9 

189 

54.5 

450 

55-3 

Ages 

Cntrls 

Hales 
No.  % 

Females  1 

No.  % 

I Combined 

J No.  i 

15-24 

55 

51.9 

53 

63.9 

108 

57.1 

25-34 

36 

50.0 

40 

70.2 

76 

58.9 

35-44 

21 

38.9 

79 

71.2 

100 

60.6 

45-54 

85 

64.4 

71 

70.3 

156 

67.0 

55-64 

106 

63.1 

86 

57.7 

192 

60.6 

- 

65-74 

56 

59.6 

82 

61. 7 

138 

60.8 

75- 

22 

52.4 

32 

•47.1 

54 

49.1 

Sum 

381 

57.0 

443 

63.1 

824 

60.1 
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n cures  2,3  and  4,  trv  the  main  part  of  the  testimony 
show  the  cumulative  relative  frequencies  of  the  non -lymphatic 
leukemia  cases  with  verified  X-ray,  against  the  previously 
determined  expected  values  by  age,  determined  by  the  entire 
non-lymphatic  sample.  The  verification  process  did  not 
significantly  alter  the  age  pattern.  The  over-representation 
of  male  cases  in  the  35-44  age  group  with  verified  X-ray  accounts 
for  the  slight  deviation  lp  the  male  curve.  The  combined  male- 
female  sample  is  well  within  the  expected  boundaries,  which  were 
based  on  observation  of  both  verified  and  unverified  X-ray 
exposure  cases. 

Table  21.  gives  the  estimates  of  incidence  rate  for 
non-lymphatic  leukemia  in  the  general  surveyed  population, 
using  the  controls  to  estimate  the  proportion  of  the  base 
population  expected  to  have  verified  X-ray  reports.  Except 
for  the  male  CM  leukemia,  verification  seems  to  be  selecting 
populations  with  slightly  less  non-lymphatic  leukemia  than  is 
true  for  the  whole  population.  Under-estimation  is  greatest 
for  the  females. 


HUMBER  OF  LEUKEMIA  CASES  PER  100,000  IH  THE  POPULAXIOM  AS 
ESTIMATED  FROM  THE  TRI-STATE  LEUKEMIA  SURVEY  FOR  PERSOHS 
WITH  AND  WITHOUT  VERIFIED  X-RAY  (ADULTS  ONLY) 


Leukeai* 

Male  Rate  per  100f000/yr. 

Female  Rate  per  100,000/yr. 

Typ« 

With  verified 
X-Ray 

Without  Verified 
X-fay 

With  variriad 
X-Ray 

Without  verified 
X-Ray 

AM 

0.99 

1.15 

i 

0.61 

0.74  . 

CM 

0.82 

0.62 

0.55 

0.64 

OTHER 

0.62 

l 

0.78 

0.31 

0.73 

All  Non- 
lyipbttlc 

2.43 

2.55 

1.48 

2.12 
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The  time  distribution  of  the  exposure  to  diagnostic 
X-ray  is  of  special  Importance  in  clarifying  the  relationship 
between  exposure  and  clinical  manifestation  of  disease.  In 
the  coding  of  the  data  three  time  periods  were  designated,  all 
measurements  dating  back  in  time  from  the  date  of  interview 
for  controls,  and  the  date  of  diagnosis  of  leukemia  for  cases? 

1.  one  to  five  years  priori 

2.  six  to  ten  years  priori 

3.  eleven  or  more  years  prior. 

There  was  no  verified  X-ray  more  than  twenty  years  prior  to 
either  diagnosis  or  interview.  The  period  of  exposure  and  the 
average  Roentgen  skin  dose  X-ray  per  year  during  that  time  period 
gives  some  Indication  of  the  exposure  pattern  of  the  general 
public  In  I960.  Appendix  II  will  address  some  of  the  changes 
in  pattern  of  exposure  for  the  U.3.  population  since  I960. 

In  the  averages  given  in  Table  22.,  only  periods  in  which  X-ray 
is  actually  received  are  included.  Since  it  can  be  assumed 
that  a time  period  without  verified  X-ray  is  a true  radiation 
free  period  if  there  is  verified  X-ray  reported  prior  to  it, 
one  can  estimate  that  at  least  28.6^  of  the  control  had  such 
an  X-ray  free  period.  About  of  the  males,  and  18^  of  the 
females  reported  X-ray  exposure  in  all  three  time  periods.  This 
group  also  had  the  highest  8 per  year  exposure  rate. 


'I 
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Table  22. 

Time  Distribution  for  Medical  X-ray  exposure  for 
Trl -State  Leukemia  Survey  Controls,  Together  with 
Average  R Skin  Dose  Exposure 


Time  Intervals 

Average  R Skin  Dose 

per  Year 

in  Interval 

Male 

Female  . 1 

1 Combined 

No. 

R/yr. 

No. 

R/yr. 

No. 

R7yr . 

1 only 

l4l 

1.266 

154 

1.386 

295 

1.330 

1 and  2 only 

78 

1.471 

80 

1.308 

158 

1.388 

1,  2 and  3 

55 

1.661 

80 

1.904 

135 

1.805 

1 and  3 only 

39 

0.792 

3^ 

1.165 

73 

0.966 

2 only 

27 

0.480 

45 

0.680 

72 

0.604 

2 and  3 only 

11 

0.479 

18 

0.771 

29 

C.66O 

3 only 

30 

0.870 

32 

0.972 

62 

0.922 

Average  for  all 
periods  In  which 
there  was  verified 
X-ray 

381 

1.21 

443 

1.32 

824 

1.27 

In  view  of  the  findings  reported  in  Table  11.,  of  this 
testimony,  I examined  the  time  of  exposure  for  males  in  the 
31  to  44  year  age  group.  In  this  group,  53^  of  the  cases 
reported  exposure  during  i the  second  time  period,  6-10  yrs. 
prior  to  diagnosis.  The  corresponding  male  controls  reported 
only  32jC  in  the  second  time  period.  While-  this  is  not  conclusive, 
it  is  in  line  with  the  expected  lag  time  between  exposure  and 
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clinical  manifestation  or  disease.  I also  noted  that  there  was 
a higher  percentage  of  former  military  personnel  among  the 
cases  between  35  and  44  years,  than  among  the  corresponding 
age  group  of  male  controls.  In  view  of  the  present  search  for 
military  personnel  Involved  In  nuclear  weapon  testing,  this 
could  be  an  important  find.  These  rather  nebulous  clues  have 
not  been  followed  up  partly  because  not  all  of  the  Information 
contained  in  the  Tri -State  Data  is  coded  and  on  tap9,  and 
partly  because  of  administrative  limitations  on  access  to  the 
data. 

The  Tri-State  Data  has  the  potential  of  answering  most 
of  the  questions  presently  being  debated  relative  to  exposures 
to  low  level  radiation.  I refer  primarily  to  the  threshhold 
hypothesis,  the  shape  cf  the  dose-response  curve  at  low  levels, 
and  the  relationship  between  dose  and  dose  rate.  In  order  to 
do  this  a complete  re-codlng  and  processing  of  the  data  is 
mandatory.  While  the  present  retrievable  information  on  site 
of -X-ray  Is  In  four  categories:  chest,  abdomen,  extremities, 
and  other  (dental),  the  Information  available  gives  exact  site. 
Wfth  respect  to  chronic  diseases  discussed  in  the  testimony, 
the  date  of  diagnosis  for  each  is  given  in  the  file  folder, 
but  Is  not  available  on  tape.  The  9ame  is  true  for  each 
verified  X-ray.  The  sequence  of  these  events  is  of  the  utmost 
Importance  in  attempting  any  further  analysis  of  this  data. 

I would  also  suggest  that  more  than  one  researcher  be 
designated  to  analyze  this  data.  The  broadest  and  most  creative 
approaches  are  needed,  and  this  means  cooperation  and  sharing 
of  Insights,  rather  than  professional  competition. 
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Appendix  II  - Trends  In  diagnostic  X-r«y 

For  completeness,  I am  adding  a abort  appendix  giving 
\ Information  on  the  basic  trends  In  the  use  of  medical  X-ray 
since  the  completion  of  the  Tri-State  Leukemia  Survey.  Since 
this  Information  is  generally  available  through  the  Department 
of  Health,  Education  and  Welfare,  I have  strictly  limited  * 
my  presentation.  The  body  of  my  testimony  dealt  with  my 
own  experience  and  analysis,  and  this  could  not  be  gotten 
from  any  other  source  at  this  time. 

Table  2 3 gives  the  skin  dose  (mR  in  air  at  skin  entrance), 
and  bone  marrow  dose  (mrad)  for  common  diagnostic  X-ray 
procedures.  Except  for  spinal  and  some  abdominal  X-ray 
procedures,  these  exposures  are  within  present  guidelines 
for  exposure  of  the  public  to  ionising  radiation.  Such 
guidelines,  while  not  applying  to  the  medical  use  of  X-ray, 
have  certainly  affected  peopled  concept  of  ’'safe”. 

In  declaring  these  doses  "unsafe” , I am  also  claiming 
that  routine  emmissions  from  nuclear  industries  are  unsafe 
for  people.  The  problem  of  worker  exposure  is,  of  course, 
even  greater. 

While  the  exposure  per  film  has  been  reduced  for  most 
X-ray  procedures,  the  rate  of  X-ray  examinations  per  100  persons 
has  Increased.  Table  24  shows  the  Increases  per  type  of 
examination, and  Table  25  the  Increase  for  each  age  and  sex 
grouping.  The  number  of  plates  used  for  each  examination 
adds  to  the  exposure  problem,  and  Table  26  gives  an  estimate 
of  bone  marrow  dose  per  examination,  rather  than  per  plate. 
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Table  23. 

Es titrated  Skin  and  Bone  Harrow  Dose  From 
iHarnostlc  X-ray 


Body  Area 

Skin  Dose  in  mR 
Average  per  film 
I960  1970 

Bone  Marrow  Dose 
- per  film  in  mrad  (1970) 

Head/Neck 

279 

300 

12.8  - 24.0 

Thoracic 

Spine 

1265 

980 

10.8  - 65.7 

Chest 

45 

44 

0.75  - 6.82 

Abdomen 

790 

960 

8.5  - 200.6 

Pelvis 

829 

610 

7-93  -296.46 
(to  fetus) 

5.73  - 53-68 

Limbs 

117 

100 

0.17  - 1.2 

Dental 

1138 

910 

0.65  - 2.44 

Data  in  the  above  table  was  complied  from! 

"Population  Exposures  to  X-ray  U.S.  1964” 

"Population  Exposure  to  X-ray  U.S.  1970"  DHEW 
Publ.  (FDA)  73-8047 

"Organ  Doses  In  Diagnostic  Radiology"  DHEW 
Publ.  (FDA)  76-8030 

"The  Mean  Active  Bone  Marrow  Dose  to  the  Adult 
Population  of  the  U.S.  from  Diagnostic  Radiology" 
DHEW  Publ.  (FDA)  77-8013 
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TftBce  55. 


T»bl«  B-2.  btlaitW  awMt  u4  mt  of  radiograrfcle 
malMtlou  by  «|<  tad  ms(  0kIu4  lutac,  1944 
Mi  1970 


' lw4tT  la  tloMtadt 

9m 

4tr  ft 

100  yiraoaa 

I 1944  1 

i 1970  | 

1 1W4  1 

! 1*70 

A|t  4 NX 

ClOM 

l.l. 

baao 

4.4. 

Kmm 

i.v. 

IMM 

t.l. 

loth  OOMO 

104,941 

4,419 

129,070 

2,904 

54.2 

2.5 

44.4 

1.3 

«dor  IS 

14,1*5 

1.445 

14,442 

934 
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Efforts  to  reduce  the  number  of  plates  used  per 
examination  can  be  expected  to  significantly  reduce  the 
exposure  rate  for  the  Individual.  The  coanon  practice 
In  ordinary  photography  of  taking  an  extra  picture  In  case 
the  first  picture  does  not  prove  satisfactory,  should 
never  become  an  X-ray  policy  I Trained,  licensed  X-ray 
technicians  can  reduce  the  number  of  repeat  X-rays  needed. 

The  Impact  of  Insurance,  medicare  and  medicaid  on 
X-ray  policy  needs  also  to  be  Investigated.  Research  grants 
involving  X-ray  techniques  used  on  a-symptoaatlc  persons, 
or  on  diseased  persons  whose  treatment  cannot  be  Improved 
by  further  X-ray  Information,  need  scrutiny. 

A whole  generation  of  Americans  have  been  told  wrongly 
that  low  level  radiation  Is  not  a health  hazards,  and  all 
of  the  subsequent  wrong  decisions  which  have  been  made  on 
the  basis  of  this  wrong  Information  now  need  to  be  reversed. 
The  place  to  begin  this  reversal  Is  with  medical  X-ray,  but 
this  Is  by  no  means  the  eradication  of  the  problem! 
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X-Ray  Exposure  and  Premature  Aging 


ROSALIE  BERTELL,  fvo. 

Aa  hypothesis  of  m aging  affect  of  wyoww  to  tontotog  r»4htto«  h be  mans  k proposed  and  given 
ptodn  MkMUiicit  ttfmOrt.  Dm  onapios  k aifi  dal  da  btotogksl  changes  vkick  ooou 
9km  Inn  an  drool  10  ionizing  radiation  from  medical  inyiii  coapnMi  to  daa  oocor- 
tag  through  tha  nateral  aging  precast.  Onca  both  factors  ar«  know*  to  toctoaaa  (ha  lefcthe  rito  of 
nontymphaUc  Iwlsah.  This  assumption  foauei  eo  this  ooa  ipsct  of  aging  oaly.  The  hypothecs 
that  ngtog  and  itpows  to  tonfctng  radii  tioa  ata  oomperabta  for  htoaadag  tha  relative  rito  of  non- 
tymphetk  Wsiiah  k last at  against  tha  tau  froai  tha  Tri-Stats  UahaaOa  Sorray.  It  k tom  to 
axpfcin  tha  taU  la  a rtatisrioaty  aeeaptabla  way,  thing  aa  aathaata  of  I rat  tola  dose  eapoenre  to 
tha  trank  aa  comparable  to  1 yaar  aatoral  aging.  TW*  is  worth  raJaea  farthar  gsewlona  cooaarabag 
tha  affacti  of  eapoawe  to  ionising  rat  niton,  ant  praaant*  a new  mttbodofegy  by  which  thssa 
gee  shorn  may  bn  rsaaarchet. 


Kay  woods:  a ray,  aging,  lankamia.  ratlarton 


INTRODUCTION 

There  has  long  been  speculation  In  scientific  dr  das  that  the  biological  effect  on  humnna 
of  exposure  to  lord  zing  radiation  la  comparable  to  the  effect  of  normal  aging.  Dr.  EDtaiaj 
(1966),  wall-known  student  of  both  radiation  affacti  and  gerontology,  has  gone  ao  far  at 
lo  state: 

“Gerontologist i have  shown  keen  Interest  to  the  effect  of  chronic  exposure  to  vary 
small  doses  of  radiation  Many  believe  that  thia  phenomenon  may  prove  to  be  the 
key  to  our  understanding  of  the  normal  aging  process.**  (p.  195). 

Research  Into  mortality  and  morbidity  rates  of  diseases  for  persons  chronkatty  ex- 
posed to  low  doses  of  Ionizing  radiation  has  shown  rigniflcanOy  high  rates  for  cancer 
(especially  kaktnds),  diabetes,  cardiovaacutar-renai  disease,  stroke,  and  hypertenhon 
(Gibson  et  at.,  1972;  Lea,  1947;  German,  1974,  Itotanosfci  et  «L  1975a,  197$b;  Saltier 
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and  SartweU.  J96S;  Burnet,  1974).  The  conclusion  reached  by  Seltser  and  SartweB  (1965) 
in  their  study  of  mortality  of  American  radiologists  relative  to  other  medical  specialist i 
was  as  follows 

"These  findings  warrant  the  inference  that  occupational  exposure  to  ionizing 
radiation  on  the  part  of  physicians  has  in  (be  past  produced  a nonspecific  life- 
shortening  effect.**  (p.  22). 

Research  presented  In  this  paper  moves  this  speculation  into  a precise  and  testable 
hypothesis.  It  provides  a model  for  testing  the  theory  that  exposure  to  ionizing  radiation 
has  a primary  effect  of  accelerating  the  natural  aging  process,  and  that  the  observed  in- 
crease in  Incidence  rates  for  various  chronic  diseases  among  persons  exposed  to  radiation 
is  "normal**  for  their  altered  biological  age.  This  model  is  ippbed  specifically  to  the 
relation  between  exposure  to  ionizing  radiation  and  the  occurrence  of  non  lymphatic 
leukemia,  as  reported  in  the  Tri-State  Leukemia  Sumy. 

Bridging  the  pp  between  a speculative  and  nebulous  theory  and  a precise  hypo- 
thesis which  could  be  tested  against  a reliable  body  of  data  is  an  important  first  step  in 
understanding  the  complex  biological  Interaction  between  man  and  his  environment,  ft 
moves  a theory  from  the  hypothetical  to  the  real  world. 

The  data  from  the  Tri-State  Leukemir  Sumy  probably  represent  the  best  available 
retrospective  data  on  diagnostic  x-ray  exposure  for  leukemia  cases  and  randomly  selected 
controls  (Graham  et  ai,  1963).  Information  on  the  number  of  x-ray  plates  used  and  tite  of 
x ray  is  converted  to  the  averap  rads  skin  doee  x-radiation  received  under  standard  American 
diagnostic  procedures  current  in  1959-1962,  the  time  during  which  the  survey  was 
administered . Using  this  data  bast,  an  estimate  of  the  aging  effect  retevanl  for  today's 
medical  procedures  was  obtained. 

In  this  analysis,  only  verified  reports  of  diagnostic  x-ray  received  1 year  or  more 
prior  to  diagnosis  for  cases  and  to  interview  for  controls  Is  considered.  The  time  Interval 
over  which  the  exposure  is  reported  it  20  years,  with  the  bulk  of  the  reportirfg  within  the 
first  10  yean  prior  to  diagnorfs. 

Reconciliation  of  the  findings  reported  in  this  paper  with  the  larp  body  of  litera- 
ture relative  to  the  question  is  not  attempted  in  this  paper.  A fresh  look  it  previous  dati 
reports  In  the  literature  revests  no  fundamental  contradictions,  and  some  clarifications 
of  reported  effects  of  radiation  which  could  not,  at  the  time  of  writing,  be  explained. 
There  is  some  difficulty  with  the  expression  "Ufe-shortening  effect,**  which  is  frequently 
taken  as  an  averaging  over  the  whole  population  of  the  years  lost  by  the  premature  death 
of  some  members  of  the  population.  This  is  not  the  same  concept  used  here,  life- 
shortening  effect  or  aging  as  used  hers  rater  to  the  stress  on  the  individual  which  under- 
mines Ms  biocommunication  facility,  reducing  his  ability  to  oops  with  life  and  maintain 
healthy  homeoelatfs.  Such  breakdown  Is  associated  with  debilitating  illness  prior  to 
death  and  actual  premature  ter  mine  lion  of  li/e. 

FORMULATING  THE  HYPOTHESIS 

Most  theories  of  bioiogicel  aging  posit  a breakdown  In  biofeedback,  so  that  grad- 
ually the  organism  becomes  unable  to  cope  with  the  stresses  caused  by  dally  living. 
Whether  the  information  needed  to  trigger  an  appropriate  reset  km  to  restore  w«D-being 
Is  totally  absent  or  is  blurred  (an  "error**  message,  or  misinformation),  the  result  Is  the 
time,  ll  is  weD  known  that  the  biochemical  carriers  of  information  In  the  human  organism 
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are  subject  to  alteration*  with  lime  and  with  exposure  to  ionizing  radiation  (Lea,  1947. 
German,  1974).  There  may  wtO  be  more  than  one  identifiable  bioinformation  tyatem, 
and  the  gridual  breakdown  of  one  such  tyatem  may  be  aaaodated  with  a tyndromc  of 
dinkal  manifestations. 

Key  to  recognizing  the  similarity  in  the  result!  of  aging  and  of  exposures  to  low 
level  x ray  is  the  undramatlc.  hardly  perceived  but  cumulative  damage  which  remits  from 
each.  We  do  not  seem  to  be  dealing  with  extensive  cell  damage  and  destroyed  tissue,  but 
rather  with  injured  cells  able  to  continue  functioning  and  even  reproducing  themselves 
within  the  body.  Because  of  nonrepair  or  disrepair  of  slight  damage,  these  ccili  intro* 
duce  error  into  some  biological  information  system.  When  the  error  level  reaches  a 
certrin  point,  it  becomes  otakaUy  observable  in  terms  of  some  inability  of  the  organ* 
tarn  to  control  the  Internal  environment  and  restore  homeostasis. 

In  terms  of  leukemia,  this  is  manifested  is  in  inability  to  maintain  a normal  ceB 
population  in  the  blood. 

The  question  posed  is  the  following:  Can  an  increase  in  age  proportional  to 
amount  of  ionizing  radiation  received  be  shown  to  account  fully  for  the  significant  in- 
crease in  relative  risk  of  nonlymphatk  leukemia  in  a real  sample  of  cases  snd  controls 
with  known  exposures?  As  in  any  scientific  inquiry,  if  the  real  data  reject  the  hypothesis, 
the  question  is  settled  in  the  negative.  When  the  real  data  support  the  hypothesis,  further 
research  is  required  snd  the  hypothesis  must  be  taken  into  consideration  with  respect  to 
pest  scientific -medical  experience  and  with  respect  to  plans  for  future  protection  of 
public  health. 

Since  it  is  valid  to  hypothesize  that  both  nstursl  aging  and  exposure  to  low  levels 
of  ionizing  radiation  bring  about  s comparable  gradual  breakdown  in  the  biofeedback 
mechanism  which  may  be  clinically  manifested  a*  leukemia,  it  should  be  possible  to 
devise  a simple  wsy  to  test  the  validity  of  this  hypothesis.  Mathematically  expressed,  we 
can  posit  the  existence  of  ■ number  k* , and  calculate  for  each  person  an  exposure  age,  e, 
as  follows: 


e ■ c ♦ k*t 

where  c is  the  person's  chronological  age  and  r is  the  number  of  rads  skin  dose  of  ionizing 
radiation  to  which  he  or  she  Hu  bean  exposed  We  then  posit  u a testable  hypothesis 
that  persons  of  the  same  exposure  age  have  the  tame  probability  of  contracting  leukemia. 
In  effect , we  arc  saying  that  exposure  age  e measures  both  aging  and  radiation  exposure 
kn  interchangeable  quantities.  For  example,  if  k*  - 1 , a person  45  years  old  with  1 S rads 
skin  doae  exposure  to  Ionizing  radiation  would  have  the  tame  probability  of  contracting 
leukemia  as  a person  58  years  old  with  2 rads  skin  dose  exposure.  Both  would  have  ex- 
posure age  60.  and  it  would  matter  little  whether  the  "age"  was  acquired  in  the  natural' 
course  of  events  or  through  the  exposure. 

The  Tri-Sute  data  provided  the  reliable  Information  with  which  to  test  tht  hypo- 
thesis and  evaluate  k« . Since  the  nonlymphatk  leukemia  types  have  shown  a strong 
relation  to  radiation  for  males  over  45  yean  of  age,  this  subgroup  of  esses  and  controls 
was  used  u the  first  test  of  the  hypothesis  against  factual  human  data  (Gibeon  at  a]., 
1972).  An  age  effect  hypothesis  would  be  expected  to  be  either  more  clearly  acceptable 
in  this  group  or  more  eerily  rejected.  If  the  hypothesis  proves  acceptable,  the  technique 
could  then  be  used  to  more  carefully  explore  other  subgroups.  The  research  design  re- 
quired fully  accounting  for  the  increased  relative  risk  of  nonlymphatk  leukemia  in  this 
subgroup  by  an  age  shift  for  both  cases  and  controls,  directly  proportional  to  the  skin 
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do m of  x ray  to  the  trunk,  which  each  had  received.  Set  Appendix  A for  further  technical 
dbcuaeloa  of  the  measurement  of  radiation  expoeure  relative  to  verified  information 
tradable  In  the  Tri-State  survey. 

THE  TUI-STATE  DATA 

the  Tri-Stale  Leukemia  Survey  was  administered  in  selected  areas  of  New  York 
State.  Maryland,  and  Minnesota,  between  1959  and  1962.  Afl  reported  cases  of  leukemia 
and  a random  sample  of  controls  were  interviewed.  The  population  bate  for  the  study 
was  about  13  million,  and  tha  random  ample  controls  were  chosen  at  ■ rate  of  approxi- 
mately I per  3 XXX), 

The  adult  ample  of  the  survey,  those  I $ years  and  older,  includes  1 ,400  leukemia 
cases  and  1 370  random  controls.  Detailed  information  on  disease  history,  mobility, 
exposures  to  suspected  hazards,  and  personal  history  was  lathered  (Gibson  et  al.,  1972; 
Graham  et  at.,  1963).  Verification  techniques Indoded  contactings!]  medical  personnel, 
hospitals,  and  laboratories  mentioned.  Detailed  information  on  the  site  and  number  of  diag- 
nostic x-ray  plates  taken  was  obtainable  for  about  half  of  the  sample,  and  only  such 
verified  reports  were  used  in  this  study.  Verification  techniques  could  not  be  shown  to 
have  introduced  any  bias  with  regard  to  age  Attribution  or  diagnostic  x-ray  exposure  for 
cases  or  controls. 

Table  I gives  the  age  distribution  by  leukemia  type  in  the  Tri-Stale  Sumy  data.  The 
acuta  lymphatic  leukemia  cases  were  eUminaied  from  the  present  adult  study  because  the 
preponderant  occurrence  of  this  type  of  leukemia  is  in  children.  The  chronic  lymphatic 
leukemia  cases  were  eliminated  both  because  the  age  distribution  of  these  cases  rignlft- 
canity  differed  from  fiat  of  the  myeloid  end  monocytic  type  of  leukemia  cases,  and 
because  this  type  of  leukemia  has  never  been  shown  to  be  radiation -related.  The  etiology 
of  the  lymphatk  leukemias  appears  lo  be  different  from  thet  of  the  myeloid  leukemias. 

Because  of  further  limitations  on  the  data  imposed  by  the  requirement  that  subjects 
be  male,  over  45  years  of  age,  with  verified  trunk  x ray,  It  was  important  to  attain  the 
largest  posrible  sample  size  for  cases.  Since  the  Kolmogorov-Smimov  test  (Siegel,  1956) 
showed  the  age  distributions  to  be  homogeneous,  it  was  decided  that  the  sample  of  non- 
lymphetk  leukemia  casts  could  be  pooled.  This  includes  all  leukemias  not  diagnosed  as 
either  acute  or  chxonk  lymphatk  leukemia. 

Table  U gives  the  age  distribution  of  the  base  population  from  which  the  Trl-Sute 
information  was  collected. 

Table  111  gives  tha  D values,  the  maximum  difference  in  percent  between  the  two 
cumulative  relative  frequency  curves  being  compered.  The  probability  of  a D value  this 
Urge  or  larger  occurring  under  the  homogeneity  hypothesis  is  given. 

TESTING  THE  AGING  HYPOTHESIS 

If  the  hypothesis  of  equivalent  effect  for  natural  aging  and  expoeure  to  diagnostic 
x ray  b acceptable,  then  when  cases  and  controls  of  the  “correct"  exposure  age  are  com- 
pared, U.,  when  k«  is  found,  the  incidence  rales  of  nooJymphatlc  leukemU  for  those 
reporting  more  x-ray  expoeure  Aould  be  the  same  ss  the  incidence  rate  for  those  not  so 
exposed.  This  would  mean,  in  terms  of  our  previous  example,  that  the  45-year -old  man 
having  I S ride  of  exposure  to  ionizing  radiation  would  not  have  a greater  reUtive  risk  of 
nonlymphatk  leukemia  than  the  56-year-old  men  having  2 rads  exposure.  In  some  way 


/ 


146 


TAIUR.  A*  Dtoxfrvtfci  >M*d  on  INOC«m  (Ma  tot  Anna  l«w>*ed  to  Trffcato 
totw4»  fcwy 


AfJ 

NmbUw  of 
persona 

Retain*  cumnlath* 
frequency 

IS -24 

2,113,654 

16.6 

25  34 

2,301.104 

34J 

35-44 

2*502,232 

53.7 

4S-S4 

2,217,164 

71.3 

55  64 

1,169,261 

65.7 

65-74 

1.273.975 

95.5 

75* 

513.660 

100.0 

t 

13.001.970 
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D 
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- 

Probe  blit  y 

Canaan  All 

35.4 

.00 

Center  n 04 

3*2 

.00 

Chni  n OTH 

43.6 

.00 

AM  n CM* 

4.5 

> 20 

Censer  n AM  and  CM 

56.7  - 

00 

Clan  am  n AM,  CM,  and  OTH 

36.6 

00 

•Tina  nasa  ino-aanpta  ini.  ABolher  are  ooc-iampk  (ealiunc*  total  ccruo*  data  frtt  accurate 
frtqtt««cy  information. 


their  experience  may  be  considered  comparable,  whether  acquired  by  exposure  to  time 
or  exposure  to  ion] ring  radiation.  To  test  this  hypothesis,  age  adjustment  Tor  radiation 
exposure  must  be  made  for  each  case  and  each  control,  using  for  each  the  same  k value. 

It  must  also  be  drawn  that,  with  this  adjustment,  persons  having  greater  exposure  to 
ionizing  radiation  no  longer  have  greater  relative  risk  of  leukemia  than  others  in  their  ex- 
posure age  cohort.  What  has  previously  been  reported  as  a radiation  effect  could  then  be 
equally  well  explained  as  an  aging  effect.  The  usual  measure  of  the  ratio  of  incidence  rate 
of  disease  among  those  with  high  exposure  to  radiation  relative  to  those  with  low  ex- 
posure. namely  the  relative  risk  statistic,  is  used  (BerleU,  1975a,  1975b;  Cornfield, 

1950/1 951).  A relative  risk  of  one  indicated  that  the  incidence  rates  of  disease  In  the 
population  exposed  to  more  ionizing  radiation  and  In  the  population  not  so  exposed  are 
the  same. 

It  is  possible  to  predict  the  behavior  of  the  relative  risk  statistic  as  the  value  of  k 
changes,  where  k is  the  estimate  of  yean  of  aging  per  rad  exposure.  If  k is  taken  to  be 
aero,  ie  , no  age  adjustment  is  made  for  exposure,  we  would  expect  to  have  a risk  of 
disease  in  the  exposed  group  relative  to  the  unexposed  group  of  greater  than  one.  Under 
the  aging  hypothesis,  this  is  because  the  exposed  persons  are  biologically  In  an  older  age 
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bucket  where  disease  Incidence  nte  ts  higher.  This  increased  risk  would  also  be  true  for 
k ■ 0 if  radiation  exposure  were  directly  related  to  leukemia. 

As  k increases  through  ■ set  of  values  k<,  we  obtain  for  each  kj  a new  set  of  ages 
for  each  case  and  each  control:  e,  ■ c ♦ k,r.  This  will  thgftUy  alter  the  cohorts  matched 
for  comparable  age.  Under  the  aging  hypothesis,  each  Increase  In  k brings  each  individual 
case  and  control  doser  to  “true"  biological  age.  which  is  assumed  to  be  the  determining 
factor  in  incidence  rate  for  nonlymphatk  leukemia.  If. however,  radiation  has  a unique 
random  effect  not  comparable  to  aging,  such  age  adjustment  would  not  eliminate  this 
effect . We  would  expect  the  relative  risk  for  higher  exposure  to  ionising  radiation  vs  tower 
exposure  either  to  remain  elevated  or  to  change  in  a random  way.  What  wt  are  then  look- 
ing for  ta  quite  demanding  of  the  real  data,  namely,  one  value  of  k which,  when  used  to 
adjust  the  ages  of  each  of  the  cases  and  coot  rob  in  the  sample,  will  eliminate  (reduce  to 
one)  the  increased  relative  risk  of  nonlymphatk  leukemia  with  Increased  exposure  to 
ionising  radiation. 

Under  the  age  hypothesis,  If  k is  Mcoo  targe,”  the  age  shift  assumed  is  loo  great,  and 
we  expect  the  risk  of  diaease  in  the  exposed  group  relative  to  the  unexposed  group  to  be 
less  than  one.  This  is  because  the  exposed  group  Is  biologically  younger  than  others  in 
the  given  classification,  therefore  having  a smaller  Incidence  rste  of  disease.  Again,  if 
radiation  damage  is  independent  of  age,  this  continual  decrease  in  relative  risk  would  not 
be  expected. 

The  test  consists  in  observing  the  behavior  of  the  relative  ri-k  statistic  as  k increases 
through  small  positive  values.  Monotonic  decrease  of  relative  risk  through  one  supports 
the  aging  hypothesis.  Fersbiently  high  relative  risk  or  random  changes  would  reject  the 
sging  hypothesis.  Thus  theory  is  examined  in  the  light  of  real  data. 

Table  IV  gives  the  results  of  the  analysis  of  the  risk  of  nonlymphatk  leukemia  for 
males  exposed  to  $ or  more  rads  skin  dose  from  trunk  x ray,  relative  to  those  exposed  to 
less  than  5 rad  skin  dose.  Bach  bne  in  Table  IV  summarizes  an  analysis  of  (he  total  sim- 
ple, 269  male  controls  and  214  male  nonlymphatk  leukemia  cases.  The  first  column 
indicates  the  value  of  k,  the  assumed  aging  per  rad  of  exposure,  which  was  used  in  calcu- 
lating the  exposure  age  of  each  case  and  control.  Each  summary  relative  risk  is  a com- 
posite of  the  relative  risks  within  cohorts  matched  for  exposure  age.  See  Appendix  A for 
the  discussion  of  rad  skin  dose  assigned  to  diagnostic  procedures.  The  rad  skin  doss  was 
used  so  that  the  results  of  the  analysts  could  be  interpreted  in  terms  of  current  medical 
diagnostic  procedures.  The  rad  unit  is  also  basic  to  dialogue  with  health  physicists  who 
arc  evaluating  the  effects  of  industrial  exposures  to  ionizing  radiation. 

Table  IV  clearly  conform!  to  the  pattern  predicted  undei  the  aging  hypothesis.  In 
fact,  it  is  so  remarkable  that  the  reader  may  mistakenly  think  it  is  inevitable.  The  accept- 
able range  of  k values  is  found  by  noting  the  probabilities  associated  with  a xi  test  of  the 
exposure-age-adjusted  summary  table.  This  ts  the  probability  of  the  occurrence  of  the 
relative  risk  because  of  random  variation.  The  values  of  k between  the  two  horizontal 
lines  cannot  be  rejected  on  the  5%  level.  The  k value  marked  with  an  asterisk  is  the  esti- 
mate of  k«  for  this  body  of  data,  namely,  k*  * 0 60. 

In  order  to  test  the  stability  of  the  ettimate  of  sging  effect,  I e.  of  acceptable  k 
values  at  even  higher  levels  of  radiation  exposure,  the  entire  analysis  was  repeated  using 
as  the  exposure  group  those  who  had  received  10  or  more  rads  skin  dose,  and  then 
repealed  again  using  those  who  had  received  1 5 or  more  rads  skin  dose. 

As  can  be  seen  in  Fig.  I , there  is  a stable  band  of  values  for  k,  between  k ■ 0.60 
and  k * 1 .45,  whkh  ts  common  to  all  three  analyses.  The  point  estimate,  k«  * 1 , U., 
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TABU  IV.  lUlahelthfcaefNpefrfBlfc  Leek-da  BmMMmOvw  45  VMsefgxpQMe 
Aj  Md  TM  X-Hqr  fafowii  ol  I as  Mm  IM 
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1 2) 
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0.15 
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.4443 
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034 
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015 
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034 

5471 
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0.32 
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035 
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017 

.2003 
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1 75 
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•For  thb  body  of  4au  k«  • 0.40. 


I red  skin  do*  exposure  to  the  trunk  b equivalent  to  I year  natural  aging,  b a statisti- 
cally acceptable  explanation  for  the  occurrence  of  non  lymphatic  leukemia  among  those 
exposed  to  Ionia ng  radiation.  Key  to  understanding  the  significance  of  ihb  finding  is 
the  observation  that  no  greater  aging  per  rad  needs  to  be  assumed  to  account  for  in- 
creased leukemia  among  those  exposed  to  more  than  1 5 rads  than  for  those  exposed  to 
more  than  10  rads.  This  b true,  although  for  k * 0.  U.,  for  no  exposure  age  adjustment, 
the  relative  risk  of  nonlymphatic  leukemia  for  persons  having  more  than  10  reds  exposure 
b 2 00.  with  probability  0.00,  and  the  relative  risk  for  persons  with  more  than  1 5 reds 
exposure  b 2.-35,  with  probability  0.00.  Both  risks  decrease  with  increases  in  k,  and  both 
become  1 at  k ■ 0.95. 


3 00 


imiNKONLY 


F*.  I . SutfctfcaDy  iccaptibk  tidMin  to*  th*  rid  *Jm  don  (m*  ta  air  it  *io  catruot)  i^idnhal 
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The  alight  ducrepsrvcy  between  the  first  analysis  and  the  two  ustaf  higher  rad 
exposure  levels  may  be  explained  by  noting  that  the  case*  and  controls  reporting  higher 
levels  of  exposure  were  alio  those  reporting  abdominal  x ray.  The  value  of  k«  would  be 
expected  to  rise  under  the  supposition  that  irradiation  of  major  components  of  the 
hemopoietk  system  was  the  relevant  exposure  involved  in  the  etiology  of  leukemia . The 
k value  u remarkably  stable  and  the  age  shift  accounts  for  the  previously  reported  in- 
creased relative  risk  of  leukemia  with  exposure  to  medical  x ray  in  a statistically  accept- 
able way. 

What  seems  dear,  then,  U that  it  is  possible  to  account  totally  for  the  radiation- 
related  Increase  in  relative  risk  of  nonlymphatk  leukemia  in  this  data  by  a simple  and 
well-defined  age  shift  which  depends  on  the  level  of  exposure  only.  For  trunk  exposure 
in  males  sged  45  and  older,  this  age  shift  is  most  probably  between  0.60  years  and  1 .4$ 
years  per  tad  skin  dote.  The  easily  remembered  formula  “1  rad  is  equivalent  to  1 
year  natural  aging*1  U consistent  with  my  findings. 

DISCUSSION 

This  analysis  would  have  been  impossible  without  predie  information  on  each 
case  and  control.  Prospective  studies  and  human  surveillance  systems  designed  to  evaluate 
environmental  hazards  need  similar  careful  design  if  they  are  to'yield  meaningful  infor- 
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rmtkxt.  This  hit  many  impbcationi  for  gathering  of  routine  health  statistics.  Such  fine 
analytis  cannot  be  carried  out  uting  statistics  u presently  collected  and  published. 
An  adequate  gathering  of  factual  data  is  required  to  lest  further  the  implications  of 
these  results. 

A second  impbration  of  this  study  has  to  do  with  methodology.  If  we  wish  to 
answer  the  «pidrmk>  logical  questions  of  the  I970’»,  we  must  update  our  statistical 
methodology  and  discover  creative  new  uaea  of  standard  techniques.  These  new  approaches 
to  statistical  methodology  are  needed  so  that  the  increased  precision  of  information  is 
not  lost  because  of  inadequate  mathematical  techniques,  and  scientific  hypotheses  are 
not  neglected  because  they  are  not  formulated  with  analytical  precision. 

The  question!  of  excessive  use  of  diagnostic  a ray  and  the  combination  of  medscal 
exposure  with  excessive  environmental  pollution  must  be  faced  as  important  pub  He 
health  problems  requiring  immediate  national  attention. 

Implications  of  this  study  for  medical  use  of  diagnostic  x ray,  especially  when  the 
purpose  of  such  patient  exposure  b to  further  basic  research  or  to  prevent  malpractice 
suits,  are  serious.  It  seems  advisable  to  begin  steps  immediately  to  curtail  unnecessary 
x rays  or  x rays  not  directly  beneficial  to  the  person  receiving  them.  Patient  records 
should  rftow  s cumulative  account  of  all  diagnostic  x ray  received,  including  dental. 
Informed  patient,  or  guardian,  consent  should  be  required  before  each  exposure. 

Analyses  of  other  radiation-related  diseases,  such  as  coronary,  atherosclerosis, 
cataracts,  and  various  solid  tumors,  in  i way  comparable  to  this  study  of  non  lymphs  tic 
leukemia,  are  needed.  These  studies  would  perhaps  clarify  some  of  the  me  chartisms  bf 
aging,  as  well  as  reveal  the  more  generalized  effects  of  Ionizing  radiation.  It  is  imperative 
that  the  effects  of  low  level  radiation  on  humans  be  further  researched  before  we  im- 
plement elaborate  diagnostic  x ray  techniques  and/or  make  an  irrevocable  commitment 
do  pollute  the  environment  further  with  hazardous  radioactive  material. 

Appendix  B has  been  added  to  give  the  mathematical  reader  a deeper  insight  into 
the  underlying  theory  which  prompted  this  research  and  the  future  directions  which 
measurements  of  low  level  radiation  effects  may  be  expected  to  take. 

APPENDIX  A 

Coding  of  the  verified  diagnostic  x-ray  data  in  the  Tri-State  Survey  includes  the 
exact  number  of  pistes  used  in  medical  examinations  of  four  body  tiles:  teeth,  chest, 
abdomen,  and  extremities.  The  latter  category  included  head  and  neck  examinations. 

For  the  purpose  of  this  paper,  the  two  cate  forks,  chest  and  abdanen  were 
seketed.  In  the  years  tince  the  survey  w as  collected  there  hat  bran  a d ange  in  the 
radiation  exposure  in  terms  of  rads  skin  dote  per  plate  for  these  exar  dnationi;  hence 
a conversion  from  number  of  plates  to  rads  sJdn  dose  was  indicat'd.  This  convection 
provides  a more  meaningful  tool  of  communication,  not  subject  to  the  variations  noted 
in  the  measurement  by  plate. 

Conversion  of  number  of  x-ray  plates  used  to  rads  skin  dote  received  was  baaed  on 
estimates  for  medical  practice  in  the  United  States  for  1960  made  by  the  Bureau  of 
Radiological  Health,  Department  of  Health,  Education  and  Welfare  (Gittin  and  Lawrence, 
1 966).  Abdominal  x-ray  conversion  was  790  mrid  skin  dose  per  plate.  No  overall  esti- 
mate of  rada  skin  dose  per  chest  x-ray  plate  is  given,  so  a weighted  average  assuming  that 
90%  of  such  exposures  were  standard  chest  radiographic  examinations  of  the  lungs,  and 
1 0%  were  cervical  or  thoracic  spine  or  other  upper  trunk  examinations,  was  used.  These 
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percentages  were  reported  for  the  general  public,  and  were  verified  for  a random  nmple 
of  the  Tri-Stale  Sumtry.  An  estimate  of  167  mrad  ibn  dote  x-radiation  vu  uaed  for 
each  verified  chert  plate  reported. 

Further  reaearch  involving  etii  males  of  bone  marrow  doae  per  diagnostic  procedure 
would  be  expected  to  yield  further  Information  on  the  etiology  of  leukemia. 

There  U alto  evidence  that  irradiation  of  the  liver  and  spleen,  or  other  specific 
organs,  may  be  of  special  biological  Interest  with  respect  to  aging.  A recoding  of  the  Tri- 
State  Survey  Information  would  be  needed  to  answer  these  questions. 

APPENDIX  § 

The  original  insight  into  the  equivalence  of  I rad  exposure  to  tooidna  radiation 
and  I year  of  natural  aging  came  through  the  fortuitous  applications  of  a newly  devel- 
oped mathematical  technique  to  both  aging  and  exposure  to  diagnostic  trunk  x ray.  This 
new  technique  will  be  presented  in  detail  in  another  paper  “On  estimating  leukemia  risk 
per  x-ray  pine,"  which  is  in  preparation.  It  was  designed  to  quantify  an  increase  in 
relative  risk  of  disease  for  expoeure  to  an  environmental  haxard  which  admits  of  measur- 
able degrees,  such  as  numbers  of  x-ray  plate  exposures,  packs  of  dgarrttes  smoked  per 
day,  years  of  natural  aging,  etc. 

Application  of  the  mathematical  theory  to  trunk  x-ray  expoaure  and  to  natural 
aging  tfiowed  an  increase  in  relative  risk  of  nonlymphatlc  leukemia  of  5 to  6%  with 
each  plate  and/or  year.  The  striking  rimiUrity  was  not  immediately  accepted  as  indica- 
tive of  equivalence,  but  was  uaed  rather  to  formulate  a precise  hypothesis  which  could 
be  rigorously  tested  in  the  manner  described  in  the  body  of  this  paper. 

For  the  reader  interested  in  the  technique  Involved  in  quantifying  the  relative  risk 
of  nonlymphalic  leukemia  per  year  of  aging,  a brief  explanation  is  given  here. 

Table  0 gives  the  age  distribution  according  to  the  1960  census  for  the  appropriate 
areas  from  which  the  Tri-State  survey  data  were  drawn.  From  this  distribution  two 
theoretfcal  distributions,  T*  and  T»,  were  derived;  T|  and  T«  represent  cumulative 
relative  frequency  functions  assuming  a relative  risk  of  (1  jO$P  and  (1 .06)*  of  leukemia 
for  t years  beyond  I S (Table  V).  The  theoretical  expected  frequencies  are  obtained  as 
follows: 

From  the  relative  frequencies  in  the  census  data,  we  determine  that  p(20)  ■ 0.168 


TABLE  V,  Theoretical  CuuMn  Rata  re  F reqeency  Carves  foe  Rifetire  Ri*i  (1.05)*  and 
(1.06)1  for  l Years  Beyond  IS* 
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IS  — 24 
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25-34 
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7.1 
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20.5 

16.0 

45  54 

36.7 

307 

5564 

SI.  3 
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63-74 
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71.4 
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100.0 

•Thu  table  b derived  from  Table  U.  the  ace  dbtifibtttton  of  the  popelatton  from  which  (he  Tri-State 
info*  mat  to*  vu  draw*.  See  text  for  eiptajutto*  of  the  methodology  involved  in  the  derivation. 
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to  the  probability  of  being  in  I he  I 5-24-year  age  category;  p(30)  • 0.1 77  to  (he  prob- 
ability of  being  in  the  25 -34- year  age  category,  and  to  on. 

Under  (he  hypothesis  (hat  the  retail*  rtok  of  leukemia  for  each  year  of  natural 
aging  to  1 JOS.  the  probabilities  for  the  cases  are  obtained: 

to  the  probability  of  a case  being  in  (he  15-24- year  category,  and 

«*»■<' 


q(«) 


(I -OS)”  p(40) 

5 


.and  soon. 


where  S to  the  sum  of  all  the  numerators.  The  cumulants  can  (hen  be  formed. 

This  definition  conforms  to  the  usual  meaning  of  relative  rtok  or  odds  ratio,  since 
the  odds  for  getting  leukemia  in  the  25-34-year  age  category  relative  to  the  15-24-year 
age  category  would  be 

Figure  2 shows  the  observed  cumulative  relative  frequency  function  for  the  cases 
against  the  band  predicted  when  there  is  a 5 to  6%  increase  in  relative  risk  with  each 
year  of  natural  aging. 

The  deviation  of  the  cumulative  relative  frequency  function  of  the  combined  acute 
myeloid,  chronk  myeloid,  and  nonlymphaik  leukemias  could  not  be  distinguished 
statistically  from  the  predicated  curves  T,  and  T#,  based  on  a relative  risk  of  (IjOS)tnd 
(1 .06)  per  year  of  natural  aging,  with  the  Kolmogorov-Smimov  test  (Siegel,  1956).  The 
maximum  deviation  between  the  cumulative  relative  frequency  cum  of  the  cases  and 
the  theoretical  cum  T»  was  +4j0;  its  maximum  deviation  from  T*  was  -3.8.  Both 
values  are  acceptable  random  deviations,  in  a 90%  confidence  interval.  Separate  arulyaei 
for  males  and  females  dtowed  consistent  and  similar  results. 

The  comparison  of  the  subssmple  of  those  cases  with  verified  x-ray  reports  and 
the  census  data  revealed  no  age  bias  caused  by  the  verification  procedure. 
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•It  It.  b the  ratio  of  dieaass  incidence  In  one  subgroup  of  a population  to  the  disease  incidence  in 
another  nibgroup  As  eetd  here,  the  subgroups  are  per  tool  15-14  years  <M  and  persons  15-24 
years  oM. 
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Fif  2 Mathematical  model  foe  predkting  the  age  distribution  of  the  leukemia  patient*  la  dM  Tri- 
Suu  m my  Uvkfmi*  type*  art  m noted  tit  Table  I. 
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Mr.  Rogers.  Thank  you.  What  we  will  do,  I am  going  to  have  the 
staff  go  over  this  very  carefully,  and  we  may  want  to  get  back  to 
you  with  additional  questions.  This  is  excellent  work  and  certainly 
needs  to  be  done,  because  I don't  think  I have  ever  seen  this  done 
before. 

Dr.  Bkrtxll.  I am  sure  you  haven't. 

Mr.  Rogers.  That  is  excellent.  I commend  you. 

Our  next  witness  now  will  be  Rose  Kushner,  who  is  director  of 
the  Breast  Cancer  Advisory  Center. 

STATEMENT  OF  ROSE  KUSHNER 

Ms.  Kushner.  Thank  you,  Congressman  Rogers,  for  inviting  me. 
This  in  an  abbreviated  form  of  my  prepared  written  statement. 

I am  a breast  cancer  patient,  and  I am  also  the  executive  direc- 
tor of  the  Breast  Cancer  Advisory  Center.  This  is  a nonprofit 
medical-service  organization  that  I began  in  1976.  Since  then,  mam- 
mography—X-rays  of  the  breast — has  been  a top  priority  question, 
ana  I nave  had  to  learn  a lot  about  it.  Most  attention  has  been  paid 
by  everyone  to  the  27  breast  cancer  detection  demonstration  proj- 
ects, orBCDDP’s,  which  are  still  in  existence.  Contrary  to  what  Dr. 
Laws  thought,  these  have  not  been  discontinued.  They  are  still 
operating,  sponsored  jointly  by  the  National  Cancer  Institute  and 
American  Cancer  Society. 

Although  these  projects  receive  most  of  the  publicity,  there  are 
only  27  mammographs  and  280,000  women  in  them.  In  my  opinion, 
this  program  is  just  one  blatant  example  of  mismanagement  and 
misuse  of  X-ray  and  not  a major  issue  by  itself.  According  to  the 
Bureau  of  Radiological  Healtn  (BRH),  there  are  about  4,000  to 
5,000  pieces  of  equipment  out  there  in  the  United  States  being  used 
to  X-ray  women’s  breasts.  These  are  either  mammographs  specifi- 
cally designed  for  breasts  or  they  are  general  purpose  machines 
that  have  Been  properly  modified  for  this  use. 

But  in  addition  to  these  thousands  of  appropriate  mammographs, 
general  purpose  X-ray  machines  are  still  being  used  to  study 
breasts,  machines  that  were  neither  designed  for  nor  modified  for 
this  purpose  No  one  really  knows  how  many  there  are  in  this 
general  purpose  category,  but  the  Bureau  estimates  that  about  30 
percent  of  all  mammography  being  done  in  this  country  today  is 
being  performed  with  such  equipment. 

Since  there  are  about  60  million  women  in  the  vulnerable  age 
groups  in  this  country  and  so  many  X-ray  machines  used  to  detect 
possible  breast  cancer,  the  relative  insignificance  of  the  27  detec- 
tion centers  and  the  280,000  women  enrolled  in  them  can  be  appre- 
ciated. These  few  detection  centers  are  now  rigorously  patrolled 
and  monitored  by  six  full-time  radiation  physicists:  twice  as  many 
as  the  number  covering  all  radiation— ionizing  and  nonionizing— 
for  the  entire  State  of  Maryland,  my  home  State.  The  personnel 
employed  to  take  the  X-rays  in  the  BCDDP's  are  certified,  qualified 
ana  licensed.  This  leaves  millions  of  us  to  the  mercy  of  unmoni- 
tored equipment  and,  often,  unqualified  technologists.  There  are 
more  of  us  than  there  are  in  the  BCDDP’s,  but  nobody  seems  to  be 
paying  any  attention  to  the  rest  of  us. 

Before  going  any  further,  I would  like  to  stress  there  is  a vital 
distinction  between  the  kind  of  X-ray  screening  done  in  those 
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Projects  and  what  is  known  as  diagnostic  mammography.  This 
distinction  cannot  be  emphasized  enough  because  the  publicity  and 
confusion  generated  by  the  mammography  controversy  has  fright- 
ened women  to  the  point  where  those  with  obvious  reasons  to  be 
X-rayed  are  refusing  mammography.  There  has  never  been  any  con- 
troversy about  being  mammographed  for  diagnosis  of  a symptom.  If 
a woman  has  a symptom  of  what  might  he  breast  cancer,  she 
should  be  mammographed.  The  only  controversy  has  evolved 
around  the  kind  of  screening  to  which  Dr.  McClenanan  referred.  If 
a malignancy  is  so  small  that  it  cannot  be  felt,  and  that  is  screen- 
ing, not  diagnosis  mammography.  Screening  is  a subject  of  much 
controversy. 

There  is  also  no  difference  of  opinion,  as  far  as  I know,  about 
mammography  for  women  like  me,  who  have  already  lost  one 
breast  to  cancer,  or  for  women  who  have  a strong  family  history  of 
the  disease.  In  such  instances,  the  risk  that  something  is  wrong 
now  by  far  outweighs  any  fear  that  the  radiation  may  cause  or 
accelerate  the  growth  of  a malignancy  in  future  years. 

Breast  cancer  is  the  chief  killer  of  women  between  the  ages  of  44 
and  65  in  the  United  States,  because  it  is  usually  not  diagnosed 
until  it  has  already  spread,  or  metastasized,  to  other  parts  of  the 
body.  In  the  1930a,  scientists  began  to  hope  that  X-rays  could 
detect  cancers  in  breasts  before  they  coula  be  felt,  and  by  the 
1960’s,  mammography  had  been  refined  enough  to  be  a reliable  aid 
to  physical  examination. 

In  1963,  the  Health  Insurance  Plan  of  Greater  New  York,  HIP, 
began  a comparative  study  to  see  if  mammography  actually  length- 
ened women  s lives.  After  7 years,  the  HIP  statisticians  found  there 
was  a significant  difference,  in  women  over  age  50,  in  mortality 
rates  between  the  two  groups.  These  1971  results  were  impressive 
enough  to  convince  the  American  Cancer  Society  and  the  National 
Cancer  Institute  to  cosponsor  the  screening  centers,  and  the  first 
ones  were  established  in  1973. 

The  main  goal  was  simply  to  see  if  270,000  women  would  volun- 
teer to  be  X-rayed  routinely  for  breast  cancer.  For  this  reason,  I 
have  been  told,  the  women  were  self-selected  rather  than  randomly 
assigned,  as  they  were  in  the  HIP  program. 

There  was  some  worry  about  possible  radiation  risks,  but  Dr. 
Frank  J.  Rauscher,  Jr.,  then  the  Director  of  the  NCI,  calmed  the 
fears,  even  though  the  National  Academy  of  Sciences  had  already 
issued  the  so-called  BEIR  report:  The  Biological  Effects  of  Ionizing 
Radiation  in  1972.  This  document  details  the  increased  incidence  of 
breast  cancer  in  three  populations  of  irradiated  women. 

In  addition,  the  Bureau  of  Radiological  Health  had  done  a few 
studies  of  mass-screening  programs  by  mammography,  and  the 
Bureau  opposed  such  programs  for  a variety  of  reason.  However, 
the  founders  of  the  BCDDP’s  did  not,  for  reasons  I cannot  under- 
stand, ask  for  advice  from  our  radiation  watchdogs.  And  neither 
the  National  Academy  of  Sciences  nor  the  Bureau  of  Radiological 
Health  volunteered  any  information.  Government  agencies,  I dis- 
covered, do  not  invade  each  others  turfs. 

To  get  back  to  the  BCDDP’s,  any  fear  that  the  needed  280,000 
women  would  not  volunteer  evaporated  in  the  fall  of  1974  when 
Mrs.  Betty  Ford  and  Mrs.  Happy  Rockefeller  were  treated  for 
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breast  cancer.  In  no  time  at  all,  the  needed  women  enrolled  for  the 
free  annual  examinations,  and  we  were  all  assured  that  the  X-rays 
used  for  screening  were  of  such  low  dosages  that  they  would  do  no 
harm. 

Behind  the  scenes,  however,  there  were  many  opponents  to  these 
programs,  even  though  we  women  did  not  know  anything  about  the 
opposition  at  the  time.  Then,  in  the  spring  of  1975,  Dr.  John  C. 
Bailor  III,  the  editor  of  the  Journal  of  the  National  Cancer  Insti- 
tute, made  the  opposition  public  for  the  first  time.  Only  then  did 
we  find  out  what  was  going  on.  After  that,  there  was  a consider- 
able public  fuss  with  coverage  by  all  the  media. 

The  National  Cancer  Institute  restricted  the  use  of  mammog- 
raphy for  screening,  in  the  projects  only,  to  women  of  age  50  and 
to  certain  populations  of  high-risk  women;  the  equipment,  film, 
personnel  and  usage,  came  under  tight  control  and  inspection  by 
six  radiation  physicists. 

Before  £oing  on,  I would  like  to  point  out  that  the  “rad”  is  the 
abbreviation  of  radiation-absorbed-dose.  As  far  as  the  breast  is 
concerned,  this  is  computed  to  the  quantity  of  radiation  at  the 
midpoint  of  the  breast.  Obviously,  since  women's  breasts  vary  con- 
siderably— size,  age,  whether  or  not  they  have  ever  been  pregnant, 
have  breast-fed  children,  et  cetera— there  is  really  no  way  to  know 
with  any  degree  of  certainty  how  many  rads  a particular  woman’s 
breast  is  absorbing  at  its  midpoint.  The  reason  I am  stressing  this 
right  now  is  that  we  women  are  constantly  being  bombarded  with 
miscellaneous  maxima  of  rads  we  should  permit,  when  no  one 
really  knows  the  exact  figure  we  should  be  getting.  The  quantity  of 
X-ray  that  may  be  able  to  give  an  excellent  image  of  one  woman’s 
breast  may  be  dangerously  insufficient  for  another.  To  expose  a 
woman’s  breast  to  such  a safe,  low  dose  of  X-ray  that  an  existing 
cancer  will  not  be  seen  on  the  film  is,  to  say  the  least,  counterpro- 
ductive. So  there  is  really  no  magic  number  of  rads  for  every 
woman.  A 36  double-D  sized  (brassiere)  breast  needs  a different 
quantity  of  radiation  than  does  a triple-A.  Now  that  the  furor 
about  the  BCDDP’s  is  subsiding,  I hope  somebody  will  begin  to  give 
some  thought  and  attention  to  the  rest  of  us  women  out  in  the 
country:  Tne  tens  of  millions  not  now  being  given  tender  loving 
care  by  the  National  Cancer  Institute. 

Probably  the  most  dangerous  fallout  from  all  this  radiation-blast 
is  that  thousands  of  women  who  should  be  X-rayed  are  refusing 
mammography.  I am  sure  the  National  Cancer  Institute  has  the 
data  concerning  the  number  of  women  who  have  dropped  out. 

As  the  director  of  the  Breast  Cancer  Advisory  Center,  I know 
that  thousands  of  women  have  refused  mammography  when  they 
should  be  getting  it.  Women  are  afraid,  because  they  don't  know 
what  is  safe.  Even  for  diagnostic  X-rays,  we  have  the  right  to  feel 
confident  that  we  are  being  exposed  to  as  little  ionizing  radiation 
necessary,  consistent  with  a high-ouality  reliable  ana  accurate 
image.  At  this  time,  we  have  no  such  assurance  even  when  mam- 
mography is  definitely  indicated.  In  the  State  of  Maryland  where  I 
live,  for  example,  there  is  a board  of  cosmetologists— and  I have 
their  rules  ana  regulations  here— that  dictates  how  and  by  whom 
my  hair  can  be  washed  and  cut,  my  nails  manicured  and  my 
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lipstick  demonstrated  in  a department  store.  All  of  these  people 
need  to  be  licensed  in  Maryland. 

There  is  also  an  environmental  protection  department  that  sees 
to  it  that  my  butcher  does  not  short-weigh  my  salami  and  steak 
and  that  my  supermarket’s  scales  charge  me  accurately  for  the 
pounds  of  fruit  and  vegetables  I buy.  But  the  State  of  Maryland 
has  no  such  authority  over  the  X-ray  machines,  that  might  be 
zapping  me  with  ionizing  irradiation,  or  over  the  personnel  operat- 
ing them. 

To  be  sure  you  don't  label  me  a female  chauvinist,  I must  remind 
the  subcommittee  this  lack  of  regulatory  authority  applies  to  X-ray 
of  males  as  well. 

There  are  only  five  States— New  York,  New  Jersey,  California, 
Kentucky,  and  Arizona— as  well  as  Puerto  Rico,  that  require  X-ray 
technologists,  the  critical  people  who  decide  what  dials  to  turn, 
what  buttons  to  push,  to  be  licensed. 

In  the  United  States,  there  appears  to  be  a motley  array  of  State 
programs  that  go  from  stringent— for  example,  California  requires 
physicians  who  use  X-ray  and  radiologists  to  be  recertified  on  a 
regular  basis— to  almost  nothing.  The  grand  total  of  radiation  con- 
trol personnel  in  all  the  50  States  ana  the  entities— Puerto  Rico, 
Guam,  Samoa,  Virgin  Islands,  and  Washington,  D.C.— is  only  350. 
These  people  are  responsible  for  all  uses  of  radiation — ionizing  and 
nonionizing— and  so  I really  do  not  think  the  individual  States  can 
be  expected  to  do  much  more  without  Federal  support  and  money. 

What  is  the  Federal  Government  doing?  Our  chief  watchdog  over 
radiation  is  the  Bureau  of  Radiological  Health,  an  agency  that  was 
created  within  the  FDA  in  1968.  Another  agency  that  is  mandated 
to  look  after  radiation  of  Federal  facilities  is  the  Environmental 
Protection  Agency,  and  I understand  the  Department  of  Defense 
looks  after  radiology  in  military  hospitals. 

If  I sound  unclear  as  to  who  Is  minding  what  store,  it  is  because  I 
am  unclear  as  to  who  is  minding  what  store.  Regarding  mammo- 
graphy—and  I am  only  talking  about  diagnostic  mammography 
right  now— I will  concern  myself  only  with  the  Bureau  of  Radiolog- 
ical Health,  because  I know  most  about  it. 

The  Bureau  has  total  control  over  equipment  in  the  factory  and 
over  installation  and  assembly  in  any  office,  clinic  or  hospital 
where  it  is  to  be  used.  This  means  that  Bureau  of  Radiological 
Health  inspectors  can— and  do — order  mammographs  that  do  not 
meet  compliance  standards  to  be  sent  back  to  be  corrected  and 
adjusted  until  they  do  meet  the  compliance  standards. 

According  to  the  testimony  of  Mr.  John  Villforth,  the  Bureau’s 
Director,  before  a Senate  hearing  last  year,  30  to  60  percent  of  all 
X-ray  equipment  has  to  be  returned  either  before  shipment  from 
the  factory  or  after  installation  in  the  ultimate  destination  because 
it  does  not  meet  compliance  standards. 

This  sounds  great:  New  equipment  must  meet  certain  standards. 
However,  the  Bureau  has  no  authority  to  inspect  equipment  that 
was  already  in  use  prior  to  1974,  just  4 years  ago. 

I have  already  told  the  subcommittee  that  there  are  about  4,000 
to  5,000  machines  out  there  being  used  to  X-ray  our  breasts  and 
that  the  Bureau  estimates  that  about  30  percent  of  these  are 
general  purpose  machines,  never  having  been  modified  to  focus 
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only  on  the  breasts.  Of  course,  these  are  in  the  majority,  since 
X-ray  has  been  around  for  decades.  To  protect  women— and  men— 
adequately,  all  equipment— its  compliance  in  manufacture  and  as- 
sembly and  its  continuing  inspection— must  be  under  the  regula- 
tion of  the  Bureau  of  Radiological  Health. 

Of  course,  such  continuing  regulation  has  no  value  if  the  BRH 
has  no  authority  to  penalize  abusers.  Like  Maryland’s  Board  of 
Cosmetology,  which  can  fine  or  close  the  shop  of  a noncomplying 
haircutter,  the  Bureau  needs  some  teeth  to  be  able  to  enforce  its 
regulations.  It  also  needs  money  to  pay  those  teeth,  because  today, 
our  watchdog  has  toothless  gums. 

The  film  used  by  radiologists  to  take  X-rays  of  the  breast  was,  in 
the  past,  high  doee  and  required  a great  deal  of  radiation  to  get  a 
good  quality,  reliable  image.  Now  more  than  90  percent  of  all 
mammograms  are  being  done  with  low-dose  Him.  We  women  are 
gratified  to  know  about  this  change,  but  film  is  only  one  of  the 
factors  contributing  to  accurate,  reliable,  good  quality  images  that 
expose  women  to  as  little  ionizing  radiation  as  is  necessary. 

Perhaps  the  best  way  to  explain  the  fractional  role  the  film  plays 
in  the  process  is  to  compare  mammography  with  ordinary  picture 
taking.  A photographer  can  have  a Nikon,  Leica  or  Brownie  Insta- 
matic.  The  film  can  be  very  fast,  requiring  little  light— which  is 
like  roentgens  of  ionizing  radiation — or  very  slow — requiring  a lot 
of  light.  Tne  critical  factor  in  the  picture  taking  equation  is  the 
skill  of  the  photographer.  I know  that,  except  for  a lucky  accident, 

I and  my  Nikon— using  the  best  of  film  on  the  sunniest  of  days— 
could  not  take  as  good  a photograph  as  a skilled  photographer 
using  an  inexpensive  Brownie  Instamatic. 

The  radiation  technologist  is  the  analog  of  the  photographer! 
Once  upon  a time — and  Dr.  McClenahan  is  still  doing  it,  but  he  is 
rare — it  was  common  for  radiologists  themselves  to  first  examine 
their  patients  so  they  could  know  their  density  and  estimate  their 
size  and  decide  how  many  KVP’s  and  MAS’s  were  needed  to  get  a 
good  image  with  as  little  radiation  as  possible.  But  according  to  the 
FDA  testimony  given  to  the  Senate  last  year,  one-third  of  the  . 
estimated  150,000  technologists  actively  employed  now  in  the 
United  States  are  not  credentialed. 

This  means  that  about  50,000  radiation  technologists,  the  people 
who  determine  our  radiation  exposures — men’s  as  well  as 
women’s — are  not  required  by  any  law  to  do  anything  to  prove  they 
know  how  to  operate  the  X-ray  equipment. 

As  I said  earlier,  my  State  of  Maryland  has  strict  regulations 
governing  cosmetologists.  An  operator  is  required  to  take  at  least 
1,500  hours  of  classes  and  must  pass  a written  as  well  as  a perform- 
ance examination.  Only  then  can  a haircutter  receive  a license. 
Manicurists  and  sharapooers  and  cosmetic  demonstrators  must  also 
be  licensed.  However,  in  Maryland,  anyone  can  walk  off  the  street 
and  operate  a mammograph  legally.  Of  course,  most  hospitals  and 
many  physicians  do  require  certification,  but  this  is  voluntary. 
They  are  not  required  by  the  laws  of  the  State  of  Maryland. 

I have  gone  into  such  detail  to  show  the  importance  of  modern, 
well-maintained  equipment  operated  by  qualified  personnel  be- 
cause there  has  been  so  much  brouhaha  from  opponents  of  regula- 
tion about  low-dose  film.  There  is  no  question  that  low-dose  film  is 
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better  than  high-doee  film,  but  we  women  still  have  no  way  of 
knowing  if  we  are  being  zapped  by  antique  equipment  under  the 
control  of  untrained,  unqualified  technicians.  What  we  need  is  a 
seal  of  approval,  telling  us  that  the  equipment  is  in  top  condition, 
and  a diploma  on  the  wall,  giving  us  confidence  that  tne  technolo- 
gist has  had  some  instruction  in  its  use.  We  do  not  have  that  now. 

The  Bureau  of  Radiological  Health  does  have  a mammography 
quality  assurance  program— BENT— which  I am  sure  you  will  hear 
about  in  the  next  few  days.  This  is  a free  program  but  it  is  also 
voluntary.  Sometimes  I think  having  BENT  is  better  than  having 
nothing  at  all;  sometimes  I am  afraid  the  progam  misleads  women 
into  thinking  that  the  Government  is  regulating  radiologists. 
Under  these  circumstances,  BENT  may  be  doing  more  harm  than 
good. 

(Testimony  resumes  on  p.  173.] 

[Mrs.  Kushners’  prepared  statement  follows:] 
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ROSE  KUSHNER 

9407  KINOSTQN  ROAD 
KCNSIN0TC3N.  MARYLAND  2079$ 


(301)949*2930 


11  July,  1979 

Congressman  Ko|«ri  and  other  distinguished  Mabiri  of  thli  Subcommittee: 


thank  you  for  inviting  me  coday  to  present  my  views  — aa  an  Informed  patlanc  — 
on  cha  uaa  of  medical-  radiology. 

Hy  turn*  la  ftoea  Kuehoer.  Aa  1 have  already  indicated,  I vaa  diagnosed  and 
kraatod  for  braaac  cancer  lo  1974.  tn  addition  I aa  the  executive  director  of  the 
Breast  Cancer  Advisory  Canter  — a non-profit  medical  service  organisation  founded 
in  1975  to  help  woman  who  have  problems  regarding  breast  disease.  I began  the  BCAC 
after  publication  of  my  book,  now  titled  Why  Me?,  made  me  aware  of  the  great  need 
for  some  kind  of  an  Information  clearinghouse  where  women  could  turn  for  help  before 
the  disease  is  found.  Diagnosis  via  mammography  — X-rays  of  the  breasts  — obviously 
was  and  still  Is  a top-priority  question,  and  Z had  to  learn  a good  deal  about  this* 
technique  In  order  to  help  the  almost  10,000  woman  (and  their  families)  who  have 
turned  to  the  Breast  Cancer  Advisory  Center  for  help. 


However,  before  addressing  myself  specifically  to  this  kind  of  X-ray,  l would 
like  to  comment,  wherever  Z feel  qualified,  on  the  questions  sent  to  me  by  the„ 
Subcommittee  prior  to  these  hearings. 

A.  I believe  that  enough  evidence  has  been  presented  by  both  researchers 
and  clinicians  to  show  that  there  has  been  considerable  rad let Ion- Induced 
damage  and  disease  from  low-level  Ionising  radiation. From  what  I have 
learned  as  a result  of  the  "mammography  controversy"  — which  I will  detail 
later  — I believe  medical  practices  will  only  be  changed  by  some  kind  of 
governmental  regulation,  regulation  that  gives  the  regulators  the  power 

to  penalise  abusers; 

B.  I accept  the  Food  and  Drug  Administration*#  estimates  rsgarding  unnecessary 
X-rays,  although  I would  guess  that  these  are  conservatively  low.Zc  seems 
Impossible  to  legislate  medical  judgment  regarding  when  an  X-ray  Is  needed, 
but  certainly  legislation  can  see  to  it  that  we  patients  are  exposed  to  as 
little  Ionising  radiation  possible,  cqoa la tent  with  a good  Image.  "Incentives" 
guaranteeing  that  this  will  be  done,  In  my  opinion,  should  be  penalties  If 

It  Is  not* 
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C.  Host  of  the  questions  la  this  section  dssi  with  issues  I do  not  feel  com- 
petent to  address.  Aft la,  t stress  that  regulation  by  lav  — vlth  penalties 
for  repeated  violation  — vlll  solve  many  problems  caused  by  poor  equipment 
and  unqualified  personnel.  As  for  education  alaed  at  related  aedicel  pro- 
fessionals and  the  public,  such  education  cannot  be  force-fed.  I have  seen 
much  of  the  literature  prepared  and  distributed  by  goveroaent  agents,  and 
vhat  l have  seen  Is  excellent.  However,  unless  the  various  professions  them- 
selves  begin  to  police  their  memberships  and  require  continuing  education 
and  periodic  recertification,  physicians,  technologists,  nurses,  etc.  vlll 
probably  do  as  little  as  necessary  to  learn  nev  findings  and  data.  For  the 
public,  t believe  the  general  mass  media  — especially  television  and  popular 
newspapers  Ilka  the  National  Enquirer  — can  do  tore  than  ail  the  goveroaent 
handouts  put  together.  There  Is  little  question  that  the  audiences  of 
major  television  programs  and  weeklies  are  huge,  but  these  have  not  been 
considered  "educational**  routes.  Vhat  littls  has  been  presented  by  television 
has  been  so  obviously  "educational**  In  the  fora  of  documentaries  that  aaaa 
audlancta  are  not  attracted.  The  same  la  trua  for  aarloua  bookt  and  langthy, 
ln-dapth  articles.  In  my  opinion,  a graat  daal  of  public  aducatlon  could 
and  should  be  Incorporated  into  "soap  operas,"  situation  comad lea  end  dramas, 
confession  megetlnee  and  aven  Into  comic-book  plota.  Of  courea,  thla  kind 
o^publlc-educatlon  programming  cannot  be  legislated  in  e free  society  any 
more  than  medical  Judgment  can  be  legislated.  But  perhaps  It  could  be 
encouraged  by  the  miscellaneous  public-information  offlcars  of  tha  aganclaa. 


At  thla  time,  X will  leave  the  Subcommittee's  list  to  concentrate  on  the  area  of 
medical  diagnostic  radiology  I know  moat  about  — mammography.  In  the  course  of  dis- 
cussing breast  X-rays,  many  of  the  points  listed  vlll  be  addressed,  and  — perhaps  — 

■y  ideas  vlll  also  apply  to  othar  kind*  of  radiology. 

Host  attention  has  been  paid  by  tha  Congress,  tha  madia  and  tha  public  to  tha  27 
Brtaet  Cancer  Detection  Demonstration  Projects  (BCDDPa)  sponsored  Jointly  by  the 
National  Cancar  Inatltuta  and  tha  Amarlcon  Cancer  Society.  Although  the  HCDDPe  have 
received  most  of  the  publicity,  thee#  few  monographs  and  tha  270,000  women  who  ere  In- 
volved In  the  Projects  era  — In  my  opinion  — simply  one  example  of  blatant  mismanage- 
ment and  misuse  of  X-rey.  According  to  the  Bureau  of  Radiological  Health  (BRH),  thara 
ara  about  4,000  to  5,000  plscas  of  oqulpmeat  balng  used  In  the  United  States  to  X-rey 
women's  breasts.  These  ere  either  memmogrepha  specifically  designed  for  breasts  or 
ere  "general  purpoaa1*  machines  that  hava  bean  proparly  modified  for  this  use.  (Xero-  > 
grama  ara  reproducad  on  papar  Instead  of  film  but  ara  still  considered  to  be  msmmo-  - 
grephy,  and  both  methods  raly  on  Ionising  radiation.)  4 1 

But,  in  addition  to  thaea  thousands  of  epproprlete  mammogrephe,  "genaral  purpoea" 
X-ray  whines  ere  still  being  used  for  breeete,  machines  that  vara  nalthar  designed 
Jed.  No  one  knows  precisely  how  many  thara  ara  In  this  category,  but  the 


nor 
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BRH  estimates  that  about  30  par  cast  of  all  tha  msmmngraphy  being  dona  in  tha  country 
today  la  bains  performed  with  auch  equipment. 

Whan  ona  conaldara  that  thara  ara  about  50  Billion  voatn  In  tha  vulnarabla  aga 
groupa  In  tha  Uni  tad  States  and  ao  aany  X-ray  aachlnaa  balng  uaad  to  detect  poaalblt 
braaat  cancar,  tha  relative  lnalgalf Icanca  of  tha  270^000  anrollaaaTcan  ba  appraclatad. 
Tha a a 27  Datactlon  Cantara  ara  now  balng  rigorously  pat roll ad  and  monitored  by  six 
full-tlma  radiation  physicists,  and  tha  paraoanal  employed  to  taka  tha  X-raya  ara 
certified,  qualified  and  oftan  liconaad.  but  thin  laavaa  nllllona  of  ua  women  to  tha 
mercy  of  unmcnleored  equipment  and  oftan  unqualified  tachnologlata.  Thara  ara  more  of 
ua  than  of  thosa  la  tha  BCDDPa,  but  no  ona  seems  to  ba  paying  auch  attention  to  tha 
nllllona  of  women  who  ara  not  lucky  enough  to  ba  cared  for  by  the  27  Cantara. 

However,  alnca  'the  BCDDPa  ara  ao  wall -known,  1 will  go  Into  thalr  hlatory  briefly 
to  illustrate  how  tha  Issue  began  In  tha  firat  place.  Before  going  any  furthar,  1 
would  Ilka  to  atraaa  that  thara  la  a vital  distinction  between  tha  kind  of  "screening" 
by  X-ray  dona  in  tha  BCDDPa  and  what  la  known  aa  "diagnostic  mammography."  This  dlf- 
'•’’•rce  cannot  ba  emphasised  enough,  because  tha  publicity  and  confusion  generated  by 
tha  "msmmography  controversy"  has  frightened  women  to  tha  point  where  /Asia  with  ob- 
vious reasons  to  be  X-raytJara  refusing  valuable  mammography.  Tha  only  "controversy" 
has  revolved  around  X-raying  tha  brsasts  of  women  who  have  no  raaaon  vhataoavar  to 
bsllavt  thay  nay  ba  growing  a malignancy  too  small  to  ba  fait  or  dlagnosad  by  any 
othsr  method . If  a woman  has  any  sympto^f  what  might  ba  braaat  cancar,  tha  X-ray 
la  "diagnostic"  — not  "screening"  — and  thara  has  bean  no  dlffaranca  of  opinion 
about  using  tools  lag  radiation  In  suth  cases.  The  aaaa  la  true  for  woman  Ilka  me,  who 
have  already  lost  ona  braaat  to  cancer  and  for  those  who  have  strong  family  histories 
of  the  disease.  In  all  such  Instances,  the  risk  that  something  la  wrong,  by  far, 
outweighs  any.  fear  that  tha  radiation  may  causa  or  accelerate  tha  growth  of  a malig- 
nancy in  latar  years. 
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Breast  cancer  la  (h«  aIu/s  killer  of  womq  between  tha  ages  of  44  and  55 
In  tha  United  States,  bacause  it  la  uaually  not  diagnosed  until  It  haa  apraad  -- 
metastasized  — to  othar  parta  of  tha  body.  Kora  than  three-fourths  of  all  women 
undergoing  surgery, are  found  to  hava  metastatic  apraad  to  tha  lymph  nodaa  (or  glanda) 
of  tha  undarana  arta,  tha  axilla.  In  tha  1930a,  aclantlata  bagan  to  axplora  tha  notion 
that  X-rays  would  ba  abla  to  datact  cancers  in  breasfSi^ftlr  pre-cllnlcal  atagaa, 
bafora  thpy  could  ba  fait,  8y  tha  1960a,  diagnostic  mammography  had  baan  raflnad  anough 
to  ba  a rallabla  aid  to  alapla  physical  examination,  avan  though  tha  equipment  waa 
cruda  and  unaophlatlcatad  by  today’s  atandarda. 

In  1963,  the  Kaalth  Inauranca  Plan  of  Graatar  Nav  York  (HIP)  bagan  a comparative 
study  to  aaa  If  mammography  actually  langthanad  woman’s  lives  by  datectlng  braast 
cancers  before  they  had  already  invaded  othar  parta  of  their  bodies.  Two  groups  of 
^vomen  ware  chosen  at  random:  tha  "study  group'1  received  mammography  In  addition  to  tha 


regular  HIP  annual  examinations;  tha  "control  group"  waa  given  every  other  tast  and 
examination  except  tha  braast  X-rays,  After  seven  years  of  such  screening  (Woman 
with  symptoms  vara  not  Included  in  tha  "study  group."),  HIP  statisticians  found  that 
only  70  of  tha  nammographed  woman  had  died  of  braast  cancer,  while  108  of  tha  group 
who  had  not  baan  X-ray^£ad  died  of  tha  disease.  Tha  significant  dlffaranca  In  mor- 
tality rates  waa  attributed  to  tha  early  detection  by  tha  mammograph. 

Tha  1971  results  of  tha  HIP  study  ware  Impressive  anough  to  convince  tha  American 
Cancer  Society  and  tha  National  Cancer  Institute  to  co-sponsor  tha  BCDDPa,  and  Che 
first  detection  canters  ware  established  In  1973,  with  much  fanfare.  According  to 
statements  made  In  September,  1977  at  a Consensus  Committee  at  tha  National  Institutes 
of  Health,  tha  main  goal  of  tha  Projects  was  to  .determine  If  270,000  woman  would 
volunteer  to  ba  routinely  X-rayed  for  breast  cancer.  For  this  reason,  the  women  were 
"self-selected"  rather  than  randomly  assigned,  and  there  were  other  differences  between 


these  programs  and  HIP 
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According  to  statements  made  by  Dra.  Philip  Strax  and  Arthur  Eollab  (Initiator! 
of  the  BCDDPa)  before  tha  Conaanaua  Committee,  thara  vaa  »o®a  worry  about  poaalbla 
radiation  risks,  but  thaaa  vara  calmed  by  a lattar  from  Dr.  Frank  J.  Rauachar,  tha 
(oraar  dlractor  of  tha  National  Cancar  Inatltuta. 

I would  Ilka  to  aantlon  hara  that  tha  National  Ac ad any  of  Sciences  ha 4 iaaued  tha 

so-called  BEIR  report  --  Tha  Blolotlcal  tffacta  of  Ionising  Radiation  — In  1972.  thia 
QncreaseSP  a 

document  detailed  tKel incidence  of  braaat  cancar  In  thraa  populations  or  Irradlatad 

vomq:  survivors  of  tha  atoalc-bomblngs  In  Hiroshima  and  Nagasaki,  tubarculosis  patlanta 

who  vara  fraquantly  fluoroscopad  to  monitor  thalr  dlsaasa  and  voaan  vho  vara  X-ray ad  for 

mastitis  aftar  childbirth,  tn  addition,  tha  Buraau  of  Radiological  Haalth  had  dona 

several  studies  of  mass-screening  by  mammography  and  tha  prevailing  opinion  opposed  such 

programs  for  a variety  of  reasons,  However,  the  founders  of  tha  BCDDPa  did  not  — I 

have  bean  told  --  ask  for  advice  frots  ou/b  radiation  watchdogs,  and  neither  tha  NAS  nor 

the  BRH  volunteered  any  Information.  Government  agencies,  apparently,  do  not  invade 

each  others*  turfs. 

To  gat  back  to  tha  BCDDPa  — any  fears  that  tha  needed  270,000  woman  would  not 
volunteer  evaporated  in  tha  fall  of  1974  whan  tha  first  and  second  vivas  of  tha 
United  States  --  Batty  Ford  and  Happy  Rockefeller  — vara  treated  for  breast  cancer. 


In  no  time  at  all,  260,281  women  enrolled  for^the  free  annual  examinations.  The  BRH 
reports  were,  essentially,  "in  house  /memos\Yand  the  BIER  report  based  its  results  on 


,./fe 


massive  doses  of  ionising  radiation. fit*  women  were  assured  that  the  X-rays  used  in 


screening  were  of  such  low  dosage  that  they  could  do  no  harm.  There  was,  Initially, 
no  "Informed  consent"  statement  tb  be  signed,  because  neither  the  NCI  nor  the  ACS  con- 
sidered the  BCDDPs  to  be  "experimental." 

Behind  the  scenes,  in  the  scientific  community,  there  were  many  opponents  to  the 
BCDDPs,  however,  even  though  we  women  knew  nothing  about  the  controversy  at  that  time. 

In  the  spring  of  1975,  Or.  John  C.  Bailer  III,  the  editor  of  the  Journal  of  the  National 
Cancer  Institute,  first  made  the  opposition  public  in  a paper  he  presented  before  a 
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medical  society,  sod  It  was  published  In  January,  1976  — "Mammography:  A Contrary 
Vlav"  — In  tha  Anna la  of  Internal  Hadiciga.  It  promptly  caused  a furor  in  tha  general 
media,  a auccaailoo  of  meetings  and  conferences  — public  and  professional  — that  vara 
covsrad  In  great  depth  by  ellwand  only  than  did  ve  voaao  find  out  vhat  van  going  on. 

Tha  National  Cancer  Institute  restricted  tha  use  of  mswmoggaphy  In  tha  ICDDFs  only  to 
certain  populations  of  high-risk  voaan*  tha  equipment  used  came  under  rigorous  laspec- 
tlon  and  control  by  radiation  physicists,  low-dose  film  becasie  mandatory  and  no 
dose  was  to  exceed  0.5  rad  par  exposure.  (It  vas  not  unusual,  prior  to  tha  uproar,  for 
an  exposure  to  give  a women  much  more  radiation.)  Personnel,  of  course,  are  qualified. 

before  going  on,  I would  Ilka  to  point  out  that  the  Mrad"  Is  the  abbreviation 
of  radlatlon-absorbed-doae,  and  — where  the  breast  is  concerned  — ■ this  Is  computed 
to  JL  the' quantity  of  radiation  at  tha  midpoint  of  tha  breast.  Obviously,  since  woman's 
breasts  vary  considerably .depending  on  else,  age,  whether  or  not  she  has  borne  and 
breast-fed  children,  ato. , there  la  actually  no  precise  way  to  know  with  certainty 
how  many  rads  a particular  woman's  breast  Is  absorbing  at  Its  mid-point.  All  that  a 
radiologist  can  know  is  how  many  Roentgens  a mammograph  is  emitting,  and  calculations 
can  then  be  made  to  estimate  the  rads  being  absorbed.  I have  been  told  that  the  absorbed 
dose  la  estimated  to  be  about  23  per  cent  of  the  Roentgens.  The  reason  I am  stressing 
this  here  Is  that  ve  women  are  being  bombarded  with  miscellaneous  maxima  of  "rads" 
ve  should  permit,  when  no  one  really  knows  the  figure.  The  quantity  of  X-ray- that  may 
be  able  to  give  an  excellent  image  for  one  woman  may  be  dangerously  insufficient  for 
another.  To  expose  a woman's  breasts  to  such  a low  dose  of  X-ray  that  an  existing 
cancer  will  not  be  seen  on  the  film  le  — to  say  the  least  — counter-productive; 
vhat  Is  appropriate  for  a 60-year-old  women  who  has  breast-fed  five  children  may  not 
be  enough  for  a large-breasted  40-year-old  who  has  never  been  pregnant.  Thus,  there 
Is  no  "magic  rad."  Yet  that  le  what  we  are  being  told. 

How  that  the  furor  the  abuses  of  the  BCODPs  Is  — I hope  — 

subsiding,  what  about  the  rest  of  us  women  out  In  the  country  — the  tens  of  millions 
not  belog  given  such  tender-lovlog-care  by  the  National  Cancer  Institute? 
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Probably  the  most  dangerous  fall-out  fro*  thla  radiation  blaat  la  that  thousands 
of  women  vho  should  b«  X-rayed  ara  r« fusing  mammography.  Tht. National  Cancsr  Institute 
has  tha  data  retarding  tha  numbers  of  women  vho  have  dropped  out  of  the  SCDDPs,  avtn 
though  they  seat  tha  criteria  of  age  and  high-risk  status  now  required.  I,  as  tha 
recipient  of  thousands  of  queries  about  breast  cancer,  know  that  women  vho  have  lumps, 
nipple  discharge  and  other  symptoms,  as  veil  as  vonan  vho  have  already  had  breasts  re- 
moved for  cancer,  are  Insistent  that  no  X-rays  be  taken.  The  publicity  that  followed 
the  "mammography  controversy”  has  so  terrified  and  confused  women  that  even  such 
essential  diagnostic  mimmography  is  being  rejected.  As  I stressed  earlier,  the  only 
arguaente  have  surrounded  routine  screening  of  asymptomatic  vonan,  and  this  cannot  be 
emphasised  too  strongly. 

But  even  for  diagnosis,  women  have  the  right  to  feel  confident  that  they  are  being 
exposed  to  as  little  Ionising  radiation  necessary,  consistent  with  a high-quality  and 
reliable  Image.  At  this  tine,  there  is  no  such  assurance.  In  the  state  of  Maryland, 
vhere  I live,  for  example,  there  Is  a Board  of  Cosmetologists  that  regulates  how  and 
by  vho*  ay  hair  Is  to  be  washed  and  cut,  ay  nails  manicured  and  ay  lipstick  applied. 
There  is  also  an  Envlronaental  Protection  Department  that  sees  to  It  that  ay  butcher 
does  not  shortvelgh  ay  salami  or  steak  and  chat  ay  super  market's  scales  charge  me 
accurately  for  the  pounds  of  fruit  and  vegetables  I buy. 

The  state  of  Maryland  has  no  such  authority  over  the  X-ray  machines  that  night 
be  sapping  ae  with  excessive  Ionising  irradiation.  To  be  sure  you  do  not  label  me 
a female  chauvinist,  I must  remind  the  Subcomlttee  that  this  lack  of  regulatory 
authority  applies  to  male  residents  of  Maryland  aa  veil. 

However,  there  are  five  states  * - Nev  York,  New  Jersey,  California,  Kentucky  and 
Arizona  --  as  veil  as  Puerto  Rico,  that  require  that  X-ray  technologists,  the  critical 
people  vho  decide  vhat  dials  to  turn  and  what  buttons  to  push,  srs  licensed.  In 
addition  there  appeara  to  be  e rather  motley  array  of  atate  prograaa  that  go  fro* 
stringent  (California,  I have  read,  requires  physicians  Involved  in  radiology  to  ba 
re-cart  If led  on  a regular  baale)  to  nothing.  Since  all  the  radlet ion-control  peraonnel 
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of  the  50  itatta  and  th«  "entitles"  like  Poor  to  RicoTl  Samos,  the  Virgin  tslanda 
and  Washington,  D.C.  total  only  about  350  people (who  art  responsible  for  all  usaa 
of  radiation),  1 cannot  faal  tha  individual  atataa  can  bs  expected  to  do  much  more. 

What  la  tha  fadaral  government  doing? 

Vail,  our  cbisf  watchdog  ovar  radiation  la  tha  Bureau  of  Radiological  Raalth,  an 
agancy  that  vaa  craatad  within  tha  Pood  and  Drug  Administration  In  19(8.  Another 
agency  that  la  mandated  to  look  after  ionising  radiation  in  fadaral  facilities  la 
tha  Environmental  Protection  Agency,  and  tha  Department  of  Defense  — from  what  l have 
bean  told  — looks  after  radiology  in  military  hospitals.  If  1 sound  unclear  about 
vho  la  Binding  what  store,  it  is  simply  because  I am  unclear  about  these  jurisdictional 
lines  and  what  each  federal  agency  does. 

Regarding  mammography  — and  this  la  Che  only  diagnostic  radiology  I will  talk 
about  now,  although  the  situation  Is  the  same  for  other  types  — I will  concern  myself 
only  with  the  Bureau  of  Radiological  Health.  This  la  the  agency  with  which  I am  most 
familiar  aod  which  appears  to  dominate. 

Under  The  "Regulations  for  the  Administration  Enforcement  of  The  Radiation 
Control  for  Health  and  Safety  Act  of  1968,"  the  BRH  has  total  control  over  equipment  In 
the  factory  and  ovar  installation  In  an  offlca,  clinic  or  hospital  vtnra  It  la  to  be  ueed. 
This  means  that  BRH  Inspectors  can  (aod  do)  ordar  that  maamofrapha  not  matting  compliant# 
standards  ba  sent  beck  to  the  assembly  lines  to  be  corrected  and  adjusttd  until  thay 
meat  the  standard*.  According  to  Mr.  John  Vlllforth'e  test  lawny  before  a Senate  hearing 
last  year,  from  30  to  50  par  cant  of  all  X-ray  equipment  must  ba  returned  either  from 
tha  factory  shipping  door  or  from  tha  ultimata  dastlnatloo,  bacauaa  of  failure  to 
meat  these  criteria.  Tha  reason  tha  Bureau'*  Inspection  mandate  continues  until  X-ray 
equipment  la  Installed,  by  the  way,  le  that  moat  ere  sold  ss  components  — similar  to 
the  way  high-fidelity  sound  equipment  Is  sold  — and  the  assembling  process  could 
affect  the  final  outcome,  even  if  tha  individual  segments  are  totally  In  compliance 
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This  sounds  great,  except  that  ths  bureau  has  no  authority  to  Inspect  equipment 
that  was  already  assembled  and  In  usa  prior  to  1974  — four  short  years  ago.  I hava 
alraady  told  tha  Subcommittee  that  iom  4-5,000  machines  out  thara  ara  baing  usad  to 
X-ray  our  braasts  and  that  tha  tXB  cstlmtte*  that  about  50  par  cant  of  thasa  ara 
"gentrsl  purpose"  nachlnas  that  hava  not  baan  aodlflad  to  focus  only  on  tha  braasts. 
Parhaps  someone  froa  tha  luraau  has  praclsa  ouabars  that  would  tall  you  how  many  of 
thasa  machlnas  ara  baing  usad  uodar  tha  1974  "Crsndfsther 's  clausa"  that  la  permitting 
than  to  X-ray  ua  avao  though  thay  vara  navar  subjact  to  any  compllaoca  inspactlon  at 
all.  X hava  not  avan  baan  abla  to  gat  an  estimate,  but  l did  lntarvlav  a vataran 
radiologist  who  was  using  tha  same  equipment  ha  bought  whan  ha  want  into  practice  25 
years  ago.  Ha  told  ma  that  ha  expected  to  retire  shortly  snd  did  not  saa  any  reason  why 
ha  should  Invest  In  any  new,  fancy  gadgets  If  tha  lav  did  not  require  him  to.  In 
fairness,  1 will  tall  you  that  ha  Is  not  using  this  archaic  museum-piece  to  perform 
mammography,  because  — 1 practicing  In  a large  city  — thara  Is  no  need  for  him  to  do 
so.  Ha  regularly  refers  woman  elsewhere  for  mammography.  Hovever,  thara  ara  areas  in 
tha  United  States  where  a single  X-ray  machine  is  all  chare  la. 

Equipment  — its  compliance  in  manufacture  and  assembly  and  its  continuing 
Inspactlon  — should  be  under  tha  regulation  of  tha  bureau  of  Radiological  Health.  Of 
course,  continuing  inspection  in  tha  clinic,  office  and  hospital  has  no  value  if  tha 
SEH  has  no  authority  to  penalise  abusers.  Like  Maryland's  board  of  Cosmetology, 
which  can  fine  or  close  tha  shop  of  a non-complying  halrcutter,  tha  bRH  needs  soma 
teeth  to  be  abla  to  enforce  its  regulations.  Right  now,  our  watchdog  has  toothless  gums. 

Tha  film  usad  by  radiologists  to  taka  X-rays  of  tha  braasts  was  — in  the  past  — 
"high  dost"  and  required  a great  daal  of  radiation  to  gat  a high-quality,  reliable 
Image.  Film  manufacturers  and  radiologists  hava  made  ua  all  aware  of  tha  fact  that  _ 
more  than  90  par  cant  of  all  mammograms  ara  now  baing  dona  with  "low-dose'1  film.  (This, 
of  course,  excludee  equipment  that  reproduces  tha  Images  on  paper  — Xcrographs.) 
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Of  court*,  til  vomo  trt  gratified  to  know  that  this  change  hat  taken  place  to 
quickly.  However,  the  flit  used  It  only  on#  of  tha  factor#  effecting  th#  desired 
rtaoltt  to  accurat#,  raliabl#,  good-quality  irvag#  that  exposes  women  to  a#  llttl# 

Ionising  radiation  neceasery  to  obtain  it.  ParMpt  th#  b«at  way  to  explain  th#  fractional 
rol#  th#  flU  play#  in  th#  process  it  to  compart  mtsmogrsphy  with  ordinary  picture-taking. 
A photograph«r  can  bav#  a Nikon,  a L#ica  or  a grownl#  ’nstamatlc;  th#  film  can  b# 
v#ry  fatt  — requiring  llttl#  light  (Itoantgens  of  Ionising  radiation)  — or  very  #lov, 
requiring  a lot  otv  Ih«  critical  factor  In  thl#  pic ture- taking  aquation  1#  th#  . 

•kill  of  eh#  photographer.  I know  that^  except  for  a lucky  accident,  1 and  my 
Nlkor^/uslng  th#  b«at  of  film  on  th#  sunniest  of  daysWould  not  take  as  good  a photograph 
aa  a St#lch«n  or  an  Elsenstedt  with  an  Inexpensive  Brownie, 

Th#  radiation  technologist  Is  th#  analogue  of  th#  photographer.  One#  upon  a 
tine,  It  sight  have  been  routine  practice  for  the  radiologists  themselves  to  first 
examine  women*#  breasts,  determine  their  density,  estimate  their  els#  and  decide 
how  many  EVP  and  MAS  would  be  needed  to  gee  an  excellent  image  with  minimal  exposure 
to  Ionising  radiation.  Once  upon  a time,  this  la  the  way  mammography  was  done,  I have 
been  told.  Apparently,  some  radiologist#  still  feel  that  It  la  Imperative  that  they 
themselvee  make  the  critical  decisions.  But  this  la  not  the  general  rule  nowadays, 
and  there  la  no  real  reason  why  physicians  should  take  the  time  to  do  what  a para- 
medical professional  can  do  — providing  he  or  she  Is  properly  trained  and  qualified. 

According  to  FDA  testimony  given  to  the  Senate  lest  year,  "At  least .one- third  of 
the  estimated  ISO, 000  technologists  actively  employed  ere  not  credentlaled  ..."  It 
Is  not  clear  from  the  transcript  of  this  hearing  tfladlatlon  Health  and  Safety, 

Committee  on  Commerce,  Science  end  Transportation:  U.S.  Senate;  16  June,  1977)  whether 
the  word  "credentlaled"  le  defined  ee  certified  by  examination  or  merely  licensed  by 
payment  of  e fee.  In  any  event,  It  Is  obvious  that  about  50,000  radiation  technologists  — 
critical  professionals  who  dttarmlna  radiation  sxposures  — art  not  raqulred  by  any 
law  to  do  anything  to  prove  their  capability  to  manege  X-ray  equipment. 
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As  ! said  earlier,  my  state  of  Maryland  haa  strict  regulations  governing 
cosmetologists,  and  an  operator  la  required  to  taka  at  least  1,500  hours  of  classes 
and  aust  pass  a written  as  veil  as  a performance  examination.  Only  then  can  a halrcutttr 
receive  a license.  Manicurists,  shampoos r a and  cosmetics  demonstrators  Bust  also  be 
licensed  according  to  Maryland  law.  But  ay  stats  Is  not  one  of  the  five  that  requires 
anything  of  radiation  technologists,  and  — as  far  as  the  law  is  concerned  — anyone 
can  walk  off  the  street  and  operarate  a maamograph.  Of  course,  hospitals  and  physicians 
can  and  do  require  certification  by  the  American  Association  of  Radiological  Technolo- 
gists, but  such  requirements  are  voluntary.  Only  five  states  have  laws  affecting 
radiological  technologists  — the  all-loportant  photographer. 

I have  gone  into  such  detail  to  show  the  laportance  of  aodern,  vs 11 -maintained 
equipment  operated  by  qualified  personnel,  because  there  has  been  so  auch  brouhaha, 
froa  opponents  of  regulation,  about  the  fact  chat  aore  than  90  per  cent  of  all  mammo- 
graphy  is  now  being  done  with  low-dose  flla.  Lov-dose  is  better  than  high-dose  — there’s 
no  question  about  it.  Rut  we  voaen  still  have  no  way  of  knowing  if  we  are  being  sapped 
by  antique  equipment  under  the  control  of  untrained,  unqualified  technicians. 

What  we  need  is  a governmental  ’'Seal  of  Approval"  telling  us  that  the  equipment 
is  In  top  condition  and  a diploma  on  the  wall  to  give  us  confidence  that  the  technologist 
has  had  some  instruction  in  its  use.  We  do  not  have  chat  now.  When  a woman  writes  or 
calls  as  for  Information  regarding  where  to  go  for  mammography,  1 refer  her  to  one 
of  the  BCDDPs,  because  1 know  that  these  facilities  are  carefully  operated  by  the  National 
Cancer  Institute.  If  she  does  not  live  near  an  NCI  Detection  Center,  X suggest  she  go 
to  the  closest  teaching  hospital  where  — 1 hope  — both  the  equipment  and  technologists 
are  at  least  good.  We  women  simply  have  no  way  to  know. 

In  the  suamer  of  1975,  the  Bureau  of  Radiological  Health  began  a mammography 
quality  asauranca  program  called  BENT  — Breast  Exposure:  Nationwide  Trends.  After  e 
Pennsylvania  radiation  controllerer  found  thaJ^f I ^ tfi&*£u£l ic  facilities  were 
expoeing  women  to  an  average  of  24  Roentgens  per  exposure,  the  voluntary  BENT  program 
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was  created  by  the  Bureau  Co  offer  free  monitoring  co  radiologist*  — with  the  assis- 
tance of  ataco  agencies  — on  a voluntary  baala.  Although  BENT  wa*  alow  aborning,  it 
now  Include*  42  atataa  plua  {low  York  city,  tho  Dlatrlct  of  Columbia,  Puarto  Rico  and 
Guaa.  Moat  radlologlata,  of  couraa,  do  not  want  to  over-expoaa  woman’ • braaata  (or 
anyona  cl***'  organa)  to  axcassiva  ionising  radiation,  and  thara  la  no  question  In  ay 
mind  that  8 EXT  will  avantually  lnvolva  tha  participation  of  all  radlologlata  ualng 
ma— ography.  It  la  fraa,  aaay  to  do  and  voluntary.  A card  la  mail ad  by  tha  Buraau 
of  Radiological  Baalth  — a doalnatry  card  callad  a TLD  (tharmolualnaacant  doalmctar). 
Thla  card  la  to  ba  exposed  at  tha  "technique  factors  normally  usad  for  a cranlocaudal 
vlaw  of  a f mad turned ana Ity,  medium-site’  braaat.H  Tha  card  la  than  raturnad  to  tha 
BKH  for  avaluatlon,  dapandlng  on  tha  equipment  and  film  that  waa  usad,  and  radlologlata 
ara  informad  if  thara  ara  any  problems.  Thaoratlcally,  followup  visits  to  correct  the 
problems  are  carried  out  by  state  radiation  controllers,  since  BENT  la  a federal 
program  performed  with  the  cooperation  of  tha  various  state  agencies. 

Unfortunately,  tha  TLD*  are  evaluated  only  once  every  year,  and  a reading  that 
could  ba  perfect  whan  tha  dosimetry  card  was  usad  might  change  within  a short  time  for 
numerous  reasons  unknown  to  tha  radiologist.  I am  aura  there  will  ba  witnesses  her* 
who  ara  competent  to  explain  these  and  to  give  the  members  of  this  Subcommittee  an  idea 
of  how  frequently  mammography  equipment  should  be  inspected.  X have  bean  told  that 
such  Inspections  should  ba  dona  at  least  ovary  six  months,  and  some  radiation  physicists 
have  even  r .qgested  monthly  examinations. 

In  addition  to  tha  long  interval  between  evaluations  under  tha  BENT  program, 
participation  la  entirely  voluntary.  Thara  ara  no  federal  regulations  to  assure  that 
radlologlata  will  1)  use  tha  TU>»  2)  tend  it  in,  1)  make  tha  recommended  changes. 

In  other  words,  there  are  no  penalties  attached  to  non-compliance;  we  women  must  depend 
on  the  cooperation  and  good  will  of  the  radiologist. 

When  tha  BENT  program  began  to  maka  headway,  l thought  that  — at  last!  — we 
would  have  our  "Seal  of  Approval."  However,  as  it  hat  developed,  participation  In 
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gives  us  no  guarantees  of  safety  or  reliability  at  all.  Often,  I chink  having  BENT  1* 
better  than  having  nothing  at  all.  AC  othar  times,  t find  myself  afraid  that  particl- 
patlon  In  tha  voluntary  BENT  program  ■lalaads  women  Into  thinking  chat  thaaa  radlologlaca 
ara  adharlng  co  iom  kind  of  fadaral  compliance  standard.  If  this  la  «o,  BENT  nay  ba 
doing  more  harm  than  good. 

To  summarise,  I ballava  chara  mat  ba  fadaral  inspection  of  all  mamstography 
equipment  on  a random,  spot-check  basis,  aapadally  including  Chosa  aachlnas  In  uaa 
prior  to  1974.  Thara  mat  ba  panaltlaa  for  chronic  violations  of  tha  1974  compliance 
standards.  In  addition,  thara  mat  ba  some  kind  of  minimum  training  requirements  — ba 
thay  fadaral  or  stata  — for  radiological  technologists,  with  parlodlc  racartlf  lcatlon 
aftar  thay  ara  initially  permitted  to  oparata  any  X-ray  equipment.  Llcansura  alona  is 
a money-earning  davlca,  ngg  aafaty  inauraaca,  and  It  la  not  anough  to  protact  ua  from 
unquallflad  paraonnal.  Although  I ballava  California's  requirement  that  radiologists 
also  ba  racartiflad  is  an  excellent  ldaa,  t doubt  that  it  la  politically  possible  in 
•oat  states.  similarly,  I bsllava  Insurance  companies  could  not  police  radiology. 

Another  Issue  I would  Ilka  to  address  la  tha  cost  of  • Biography.  In  the  Washington, 
O.C.  area,  tha  average  fas  for  a 4-viev  sat  of  breast  X-rays  la  $75.00.  I have  bean  told 
that  tha  cost  elsewhere  la  as  such  as  $150.00.  Why?  Dr.  Philip  Strax,  one  of  marography'e 
staunchest  advocates,  has  given  talks  to  hla  colleagues  to~~shov  how  mammograms  In  tha 
Cut t man  Institute  In  New  York  can  ba  dona  for  $10.00.  Let  us  assuae  that  technological 
genius  does  soon  develop  a totally  risk-free  allograph  and  that  there  will  ba  no  fear 
attached  to  being  screened  every  year.  Host  medical  insurance  cosipanlea  do  not  cover 
screening  of  any  kind,  and  cartalnly,  the  Congress  will  not  pay  to  screen  SO  million 
woman  for  breast  cancer  every  year.  Why  can  Dr.  Strax  get  excellent  mamBograaa  for  $10.00 
while  tha  cost  will  continue  to  be  prohibitive  for  tha  rest  of  us?  Sometimes  I get  tha 
odd  feeling  that  ve  woman  are  having  our  terror  of  breast  cancer  exploited,  and  1 
would  appreciate  hearing  from  other  witness  who  know  more  about  what  maanography  should 
cost. 
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Thara  la  on*  Use  danger  of  mammography  1 would  Uka  to  bring  up  to  this 
Subcommittee,  although  it  la  not  ralatad  to  hsserds  of  ionising  radiation.  Tn  tha  27 
SCDDFs,  tha  so-called  pravalanca  rata  of  abnormal  Mmogruu  was  at  high  aa  tan  times 
tha  national  Incidence  rata  of  7 par  cant.  During  tha  flrat  years,  thla  aatoundlng 
dlffaranca  vaa- attrlbutad  to  tha  datactlon  of  occult  or  hidden  breaat  cancara  that 
would  have  grown,  aoonar  or  latar.  Kowavar,  tha  pravalanca  rata  haa  continued  to  be  much 
higher  than  tha  normal  U.S.  lncldanca  rata,  and  I auat  ask  tha  question:  la  tha 
aiaaograph  to  exquisitely  aanaltlva  that  It  la  picking  up  atypical  ctlla  — 

"pre-sal ignant  call*,"  If  you  will  — that  will  never  become  full-blown  cancara  at  all? 

Indaad,  tha  lntenaa  analyaea  conducted  of  509  "minimal  cancara"  found  in  the 
BCDDPa,  analyaea  made  for  the  Septamber,  1977  Conaenaua  Committee  by  a apacial 
committee  lead  by  Dr.  Oliver  H.  Baahra  revealed  that  only  104  war*  frankly  Invasive. 

The  remaining  405  tiny  "cancers"  studied  by  the  pathologists  vsra  varying  typaa  of 
atypical  laelooa  that  many  braaat-cancar  axparta  do  not  even  consider  to  be  malignancies 
st  all.  As  a raq^lt,  tha  term  "pra -malignant"  or  "Stage  0"  came  into  wide  uaa  to 
describe  thaae  msiography-datactad  "cancara,"  and  advocate*  hailed  tha  technique  for 
having  picked  them  up  while  they  ware  still  curable.  Vail,  certainly,  atypical  call* 
that  art  not  cancar  at  all  will  ba  cured  whan  they  are  removed.  However,  almost  all 
of  the  509  women  with  these  minimal  lealone  wars  treated  with  some  kind  of  maateeeomy. 

1 am  not  attempting  to  re-open  tha  teaua  of  whether  or  not  there  were  Indeed  66 
benign  diagnose*  or  22  borderlines,  etc.  All  1 would  Ilka  to  point  out  is  that  It  is 
possible  that  mammography  Is  finding  "esnears"  where  none  actually  exist,  and  wa 
woman  are  losing  our  breasts  for  no  reason.  From  what  l have  bean  told  by  pathologists, 
there  is  no  way  tokaow  --  with  currant  technology  --  which  atypical  calls  will  simply 
remain  atyplcaO(whlch  art  truly  pra-mallgnant  and  will  become  frank  cancers  that 
night  kill  us.  Hovavsr,  everyone  Involved  muat  ba  aware  of  thla  potential  danger  of 
ev«n  totally  rlak-fraa  mammography:  thara  may  ba  thouaands  of  healthy  braaats  aaputated 
for  nothing. 


Thank  you 


Mr.  Rogers.  Thank  you. 

I think  I understand  now  the  thrust  of  your  testimony. 

Ms.  KU8HNBR.  There  is  one  more  comment  I’d  like  to  make. 

Mr.  Rooers.  If  you  can  give  it  to  me  quickly. 

Ms.  Kushner.  Two  lines.  One  of  the  things  that  came  out  of 
those  BCDDP  studies  is  that  there  was  a lot  of  unnecessary  sur- 
gery: the  mammograph  may  be  so  sophisticated  and  sensitive  that 
it  is  picking  up  lesions  that  are  atypical  and  may  not  be  cancerous 
at  all.  I would  like  everyone  involved  in  mammography  to  know 
that  the  treatment  resulting  from  taking  breast  X-rays  may  be 
excessive  and  unwarranted. 

Thank  you. 

Mr.  Rogers.  Thank  you.  We  appreciate  very  much  your  excellent 
statement. 

I might  say  that  this  committee,  because  of  the  color  television 
radiation  emission  situation  some  years  ago,  went  into  this.  I intro- 
duced and  we  passed  what  is  now  the  law  on  radiation  health  and 
safety.  I believe  that  now  10  years  later  we  need  to  review  the 
whole  subject  matter.  That  is  why  we  are  holding  these  hearings. 

I think  some  of  the  points  that  you  have  raised,  as  well  as  those 
raised  by  others,  are  certainly  well  made,  and  the  committee  hopes 
to  take  some  action  because  of  these  hearings  as  a backup  to  the 
work  we  did  in  1968  because  we  really  have  not  looked  at  this 
question  in  depth  since  then.  This  is  most  helpful  testimony. 

Let  me  just  ask  this:  We  have  asked  you  to  submit  answers  to 
certain  questions  for  the  record  that  we  won’t  go  into  now;  and  you 
have  been  very  patient,  all  of  you,  with  the  committee  to  permit  us 
to  keep  you  here  this  long. 

Actually,  it  would  appear  from  the  testimony  that  the  use  of 
medical  X-rays  for  diagnostic  purposes  is  not  really  based  on  scien- 
tific study  of  their  appropriate  use;  is  that  correct? 

Dr.  Rbiskin.  I would  say  so,  with  the  exception  of  a few  examples 
that  were  cited  today. 

Mr.  Rogers.  If  you  have  any  feelings  about  that,  if  you  would  let 
us  know  for  the  record. 

I think  that  is  the  point  that  you  were  making,  Dr.  Bertell. 

Dr.  Bertell.  Yes. 

Mr.  Rogers.  That  we  need  to  know  the  results  and  the  medical 
basis  and  wbat  have  you.  I think  your  point,  too,  Dr.  Reiskin.  So 
this  is  what  we  need  to  have  work  done  on. 

Dr.  Bertell? 

Dr.  Bertell.  I think  there  is  one  thing  that  wasn’t  covered  today 
that  bothers  me,  and  that  is,  I think  this  is  a part  of  a bigger 
problem,  and  I don’t  like  to  see  it  solved  in  isolation  from  the  rest 
of  the  problem. 

I iust  briefly  mentioned  the  quality  of  data,  but  our  collection  of 
public  health  information  is  so  bad  that  we  can’t  pick  up  environ- 
mental diseases.  It  is  the  same  story  with  saccharin  and  myrex  and 
PCP  and  PBB.  The  story  is  the  same,  and  there  is  no  need  to 
mount  a new  study  for  each  one.  It  is  a matter  of  regearing  our 
public  health  collection  of  data  to  pick  up  chronic  diseases  morbid- 
ity, the  environmentally  related  diseases.  They  could  be  and  should 
be  picked  up  now.  We  have  an  outmoded  system. 
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Mr.  Rogers.  Yes;  I agree.  And  we  are  trying  also  to  change  that 
with  the  legislation  on  ihe  statistics,  the  Bureau  of  Statistics, 
Center  for  Health  Statistics.  We  are  trying  to  bring  that  up  to  date 
to  begin  to  respond  to  some  of  these  problems. 

Also  in  the  radiation  field,  I think  we  are  beginning  to  bring 
about  a change  in  attitude  and  to  get  action  from  tne  governmental 
agencies  ana  from  the  agency  involved  with  running  radiation 
installations.  Now  they  are  trying  to  do  a better  job  in  keeping  the 
statistics  on  what  is  happening.  So  your  point  is  well  made.  We  will 
try  to  do  something. 

Would  you  say  that  generally  the  views  you  have  expressed 
today  are  pretty  much  held  by  the  practitioners? 

Ms.  Kushnbr.  No. 

Mr.  Rogers.  They  are  not? 

Why  not? 

Ms.  KU8HNER.  Why  not?  I don't  know. 

Dr.  Laws.  I can  speak  to  this.  The  question  of  how  low  levels  of 
radiation  affect  people  is  very,  very  complex.  As  a result,  what  we 
tend  to  have  in  the  medical  community  is  a denial  of  problem. 
Many  physicians  say: 

Well,  there  is  no  proof  at  the  very  low  levels  that  there  is  any  problem  for  my 
kind  of  X-ray;  you  haven’t  shown  me  a study,  an  epidemiological  study  that  shows 
my  kind  of  X-ray  is  hazardous  therefore,  I think  my  kind  is  below  the  threshold  and 
there  is  no  damage  below  that  threshold. 

In  addition,  there  are  many  myths  in  the  medical  community 
about  the  effects  of  radiation.  I have  seen  several  short  articles  in 
dental  quarterlies  and  other  journals  that  say,  "Oh,  it  is  no  worse 
than  an  hour  in  the  sunshine.” 

The  notion  that  a certain  skin  dose  from  ultraviolet  radiation 
and  a certain  skin  dose  from  X-rays  which  are  equivalent  is  mis- 
leading because  ultraviolate  is  not  penetrating;  therefore,  it  does 
not  affect  the  thyroid  and  other  internal  organs. 

The  misconceptions  about  radiation  effects  amonp  professionals 
provides  evidence  that  there  are  widespread  deficiencies,  as  Dr. 
Raskin  mentioned;  in  the  education  in  the  medical  and  dental 
schools.  On  the  other  hand,  there  are  patients  like  those  mentioned 
by  Rose  Kushner  who  think  if  they  nave  had  an  X-ray  they  are 
going  to  die  of  cancer.  I get  calls  from  patients  late  at  night  who 
nave  read  some  of  mv  consumer  materials  and  they  want  to  tell  me 
exactly  what  kind  of  X-rays  they  have  had  in  the  last  2 years,  and 
they  ask,  "Am  I over  the  threshold  yet;  am  I going  to  die  of 
cancer?” 

PqtientajlQn’l  understand  that  an  increase  in  risk  does  not  mean 
theyare  going  to  die  of  cancer,  but  only  that  there  is  an  increased 
probability  of  getting  it.  Thus,  I think  we  go  from  denial  of  a 
problem  on  the  part  of  the  medical  community  to  overreaction  on 
the  part  of  patients. 

Ms.  Kushner.  1 would  just  like  to  point  out  that  history  shows 
that  scientists  have  a terrible  track  record.  They  told  us  that 
estrogens  were  perfectly  safe;  they  told  us  we  should  take  X-rays  to 
shrink  up  our  tonsils,  thyroid,  ringworm,  and  thymuses.  In  general, 
scientists  don’t  have  the  kind  of  accurate  track  record  I would  bet 
my  money  on.  Now,  they  seern  to  operate  in  a vacuum  where  they 
have  forgotten  their  history. 
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Mr.  Rogers.  Thank  you. 

Dr.  McClenahan,  you  are  a practitioner.  Maybe  you  can  com* 
ment  for  us. 

Dr.  McClenahan.  As  I hinted,  I think,  in  what  I said  a moment 
ago,  I am  a little  bit  puzzled  as  to  how  legislation  is  going  to  reduce 
this,  because  really  it  comes  down  to  commonsense  and  to  judg- 
ment, as  I think  Dr.  Carter  said,  and  how  this  is  put  across  by  law 
or  by  ordinance,  I simply  don’t  know. 

It  involves  education.  It  comes,  I think,  as  a burden  on  the 
medical  student  in  his  first  year  to  be  taught  what  X-rays  are  good 
for  and  what  they  are  not  good  for.  A great  deal  of  the  teaching  of 
radiology  is  done  by  enthusiasts  who  have  written  many  papers 
about  it,  and  they  tend  to  discount  its  weaknesses  or  its  failure. 

I think  the  second  msgor  considerations  is  the  matter  of  cost;  the 
myth  that  it  doesn’t  cost  anything.  A patient  will  call  me  and  say, 
there  is  really  nothing  wrong  with  me,  but  doctor  so  and  so  wants 
you  to  do  this  or  that  or  the  other  thing  because  I am  fully  covered. 
Until  there  can  be  some  brake  on  that,  I think  the  abuse  is  going 
to  continue. 

Mr.  Rogers.  Should  medicare  and  medicaid  require  the  concur- 
rence of  the  radiologists  before  any  X-ray  is  given? 

Dr.  McClenahan.  I think  that  would  help,  although  that  sets  up 
some  barrier  and  some  disagreement  between  the  radiologists  and 
many  doctors  who  are  accustomed  simply  to  dictating  what  he 
should  do. 

Mr.  Rogers.  I understand.  But  I thought,  from  your  testimony 
now,  that  is  pretty  much  the  way  you  operate. 

Dr.  McClenahan.  That  is,  sir,  but  this  is  done  at  risk.  This  is 
done  at  the  risk  of  losing  referrals. 

Mr.  Rogers.  Have  you  lost  any 

Dr.  McClenahan.  Yes;  I have. 

Mr.  Rogers.  What  would  you  estimate  your  problem  has  been? 

Dr.  McClenahan.  It  is  hard  to  say  because  when  you  reach  the 
age  of  68,  your  practice  dwindles  a little  bit. 

Mr.  Rooers.  That’s  young,  Doctor. 

Dr.  McClenahan.  Mine  is  down  in  the  last  3 years  by  20  per- 
cent, of  which  I estimate  a substantial  amount  is  due  to  injured 
feelings  by  referrers  that  I haven’t  always  done  as  I was  told. 

Mr.  Rogers.  In  other  words,  some  of  the  doctors  no  longer  would 
refer  work  to  you  simply  because  if  you  didn’t  think  it  really  was 
needed,  you  would  not  do  it? 

Dr.  McClenahan.  That  is  true. 

Mr.  Rogers.  What  would  you  estimate  the  amount  of  lost  income 
to  be  that  this  reduction  amounts  to? 

Dr.  McClenahan.  I am  now  giving  away  a very  crucial  secret.  It 
has  cost  me  enough  to  reduce  my  income  tax  considerably. 

Mr.  Rogers.  Well,  I won’t  pursue  that;  but  you  say  about  a 
third? 

Dr.  McClenahan.  No;  I would  say— my  income  tax  or  my  prac- 
tice? My  practice  is  down  roughly  20  percent. 

Mr.  Rogers.  About  20  percent? 

Dr.  McClenahan.  Yes. 

Mr.  Rogers.  So  I presume  all  your  income  is  almost  down  to  that 
extent,  too? 
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Dr.  McClenahan.  Yes. 

Mr.  Rogers.  Because  you  didn’t  necessarily  go  up  on  the  other 
X-rays 

Dr.  McClenahan.  No;  I didn’t. 

Mr.  Roobr8.  I am  sure  you  didn’t. 

Let  me.  ask  this:  Dr.  Phillips,  why  don’t  the  schools  do  a better 
job  teaching,  or  what  should  we  do  in  the  education  of  physicians 
and  dentists  regarding  proper  use  of  X-ray?  Should  there  be  a 
reexamination  of  this?  Should  the  schools  address  themselves  to 
this  problem?  What  would  be  your  feeling? 

Dr.  Phillips.  Yes;  I think  the  curriculum  in  medical  schools,  at 
any  rate,  does  not  address  the  problem  of  radiation  hazards  suffi- 
ciently. We  are  very  proud  of  how  we  can  find  things,  and  we  are 
prone  to  emphasize  what  we  can  do,  but  not  emphasizing  very 
much  the  dangers.  In  the  last  few  years  I must  be  honest  and  say 
we  have  improved  this. 

Mr.  Rogers.  It  is  changing  some? 

Dr.  Phillips.  Yes;  but  I think  we  have  a long  ways  to  go. 

Mr.  ROGERS.  I wonder,  what  are  the  best  organizations  to  get 
some  action  on  this?  Would  it  be  well  to  go  to  the  AAMC,  for 
instance?  What  about  the  dental  schools? 

Dr.  Reiskin.  I think  there  are  some  important  differences  be- 
tween the  problem  that  exists  in  medicine  and  the  problem  that 
exists  in  dentistry. 

In  medicine,  I hope  that  the  bulk  of  the  radiographic  examina- 
tions that  are  done  are  performed  by  radiologists  who  have,  in  fact, 
completed  fairly  extensive  training  after  they  finish  medical  school. 

Mr.  Rogers.  May  I say,  it  is  my  understanding  from  testimony 
we  have  had  today  that  many  X-rays  are  given  by  technicians  who 
operate  in  the  doctor’s  office,  the  radiologist’s  office,  but  he  may 
never  have  known  it  was  given  until  he  is  presented  with  the 
accomplished  fact.  _ " 

Dr.  Reiskin.  I think  that  is  undoubtedly  true. 

Mr.  Rogers.  Let’s  find  out  if  that  is  true  first.  Would  that  gener- 
ally be  true,  do  you  think,  Doctor? 

Dr.  McClenahan.  Yes;  that’s  true. 

Mr.  Rogers.  Is  it  true  then? 

Dr.  Reiskin.  I think  I would  still  feel  more  secure  as  a patient 
being  in  the  office  of  somebody  who  is  a trained  radiologist  than  I 
would  if  I walked  into  the  office  of  my  neighborhood  GP  who  had 
no  training  in  radiology  but  still  operated  nis  own  X-ray  machine 
or  hired  a high  school  girl  to  operate  it  for  him  and  did  not  have 
the  educational  background  to  understand  what  was  being  done  or 
how  it  should  be  done. 

I think  in  dentistry  that  is  essentially  the  problem  we  have 
because  the  level  of  training  is  so  low.  Not  only  is  the  average 
dentist  unprepared  to  set  a standard,  but  I think  ne  is  also  unpre- 
pared to  supervise  the  technician  who  takes  the  films  for  him 
which,  in  most  cases,  is  somebody  who  has  no  training. 

Mr.  Rogers.  First  step,  you  need  to  get  to  the  dental  schools  and 
medical  schools  of  the  Nation  to  begin  to  change  this  pattern. 
Would  that  be  an  agreement? 

Dr.  Laws.  And  the  RT  schools. 

Mr.  Rogers.  Radiation  technologists. 
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Dr.  Rbiskin.  There  is  a political  problem  involved  in  doing  that, 
though. 

Mr.  Rogers.  In  what  way? 

Dr.  Reukin.  It  may  be  less  of  a problem  in  medicine  and  dentist- 
ry.. Radiology  is  not  a specialty,  and  the  dean  of  a dental  school  or 
somebody  in  the  ADA  had  to  deal  with  all  of  the  boarded  special- 
ties which  have  economic  and  political  clout,  and  don’t  want  to  see 
their  turf  invaded  by  somebody  with  other  interests. 

Mr.  Rooers.  Are  you  saying  it  will  have  to  be  a Federal  law  to 
require  certain  standards  for 

Dr.  Reiskin.  It  is  my  best  guess  that  until  the  biological  evidence 
becomes  so  devastating,  no  change  will  be  made  unless  it  is  legis- 
lated. 

Mr.  Roobr8.  Is  there  any  comment  on  that;  disagreement? 

Dr.  Bertell.  I would  like  to  bring  up  something  a little  different. 
That  is,  from  the  point  of  view  of  a researcher,  if  you  are  trying  to 
speak  to  doctors  or  dentists,  it  is  very  different  from  trying  to 
speak  to  health  physicists  or  radiologists  or  mathematicians.  There 
is  a tremendous  difference  in  the  jargon  used  and  the  kind  of 
presentation.  I would  say  that  since  January  I have  really  made  an 
effort  to  go  into  medical  schools,  go  into  hospitals,  talk  with  radi- 


they  are  very  responsive  to  direct  evidence. 

They  don’t  want  a whole  lot  of  mathematical  models.  They  don’t 
want  to  deal  with  that.  They  don’t  want  to  deal  with  research 
papers  that  are  in  the  research  journals,  but  they  will  deal  with  a 

E arson  who  is  willing  to  come  and  willing  to  try  to  explain  in  plain 
nglish  and  show  them  What  happens  in  the  data.  They  will  deal 
with  that  and  they  will  respond  to  it. 

Ms.  Kushner.  As  a patient,  I would  like  to  point  out  that  no  one 
payB  much  attention  to  us.  We  go  into  a radiologist’s  office,  and  we 
are  not  told  anything  except  that  "it’s  good  for  us.’’ 

I interviewed  a local  radiologist  who  had  paid  for  equipment  he 
bought  as  soon  as  he  got  his  residency.  He  said  he  wasn’t  about  to 
invest  any  more  money  in  it  because  there  is  no  law  against  it.  I 
suspect  that  this  is  typical  of  a great  many  people. 

Mr.  Roobr8.  Now  let  me  ask  this:  Is  there  any  requirement  that 
there  be  a record  kept,  medical  records  of  a person,  of  exposures  to 
radiation? 

Ms.  KU8HNBR.  No. 

Mr.  Rogers.  Should  there  be? 


Ms.  Kushnbr.  Yes. 

Dr.  Laws.  There  is  a difficulty  with  that,  because  it  is  the  dose  in 
rods  to  radio-sensitive  organs  rather  than  the  skin  exposure  in 
roentgens  which  provides  a measure  of  biological  harm.  The  skin 
exposure  is  not  necessarily  completely  correlated  with  the  organ 
doses.  Organ  doses  also  depend  on  the  quality  of  the  X-ray  beam, 
which  depends  in  turn  on  such  factors  as  machine  type,  tube 
kilovoltage,  and  the  filtration.  I am  not  convinced  that  actual 
exposure  records  would  be  of  value  except  for  research  purposes. 

Mr.  Rogers.  Dr.  McClenahan? 

Dr.  McClenahan.  Measuring  the  dose  per  examination  is  techni- 
cally a very  difficult  thing  to  do  with  any  accuracy,  but  I think  the 
proposal  would  have  some  value  in  at  least  recording  radiographic 
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exams  so  that  if  a patient  took  his  record  to  such  and  such  a 
hospital  or  such  and  such  an  office  and  someone  looked  at  it  and 
saw  that  this  procedure  had  been  done  2 days  before  or  3 days 
before  or  had  been  done  six  times  in  the  last  year,  there  might  be  a 
brake. 

Mr.  Rogers.  Is  there  any  requirement  in  a person's  record  that 
this  be  recorded? 

Dr.  Berth ll.  No. 

Dr.  Laws.  No;  not  at  all.  I have  encouraged  patients  to  keep 
their  own  records,  primarily  as  Dr.  McClenahan  has  mentioned,  so 
that  a patient  can  say  "I  had  this  examination  6 weeks  ago  at  such 
and  such  a facility.” 

Mr.  Roobb8.  Is  it  a sufficient  problem  to  warrant  having  it 
recorded? 

Ms.  Kushner.  Yes. 

Dr.  Laws.  Yes. 

Dr.  Bertrll.  Yes. 

Mr.  Rogers.  Does  anyone  disagree  with  that?  Would  you  let  us 
know  what  you  might  suggest  for  the  record;  not  now,  but  for  the 
record  along  those  lines? 

Is  it  the  feeling  of  the  panel  that  we  should  have  licensure  for 
anyone  who  operates  an  X-ray  machine  or  not? 

Ms.  Kushner.  Licensure  with  recertification  requirements— not 
as  a revenue  paying  device. 

Mr.  Rogers.  Doctor? 

Dr.  McClenahan.  I am  not  sure  about  that,  Mr.  Rogers.  Rose 
Kushner  has  mentioned  recertification  in  California,  and  yet  in 
California— I think  this  figure  is  correct — chiropractors  do  6,000 
examinations  of  the  back  each  month.  Now,  I don’t  know  how 
much  recertification  is  going  to  diminish  this  amount  of  exposure.  I 
think  it  is  very  easily  gotten  around.  Carelessness  in  technique, 
carelessness  of  a technician  is  very  hard  to  pick  up. 

Dr.  Laws.  I can  add  to  that.  I know  the  Bureau  of  Radiological 
Health  has  done  some  studies  that  show  that  certified  technologists 
do  better  than  uncertified  ones,  but  not  much  better.  Part  of  the 
problem  is  that  technologists  will  tell  you  that  they  learned  to  use 
gonad  shielding  and  to  collimate  the  beam  to  the  size  of  the  film, 
but  they  work  under  tremendous  pressure  when  their  supervisor 
doesn’t  seem  to  care  about  these  things,  they  don't  take  time  to  do 
them. 

I know  the  Bureau  of  Radiological  Health  has  also  been  trying  to 
look  at  the  conditions  under  which  radiologists  and  technologists 
work.  There  is  a tremendous  problem  of  communication  in  large 
departments  between  patient  and  technologist,  technologist  and 
radiologist,  and  radiologist  and  prescribing  physician.  It  is  the  most 
hierarcnal  arrangement  imaginable,  with  the  patient  at  the  bottom 
of  the  pecking  order  knowing  the  least  about  what  is  going  on. 
Many  radiologists  say,  as  Dr.  McClenahan  reports,  ”1  am  not  going 
to  tell  the  referring  physician  his  patient  is  pregnant  so  he  can 
reconsider  the  examination  because  I will  be  nred.”  Technologists 
say,  "we  are  not  going  to  tell  the  radiologist  about  mistakes  and  I 
am  not  using  gonad  shielding  because  poor  quality  X-ray  films  are 
thrown  away  because  we  will  be  fired.” 
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People  work  under  a lot  of  pressure.  One  of  the  difficulties  in 
passing  a law  for  certification  is  you  can’t  get  at  these  more  subtle 
problems. 

Mr.  Rooers.  What  is  the  best  way  to  get  at  it?  Is  it  to  try  to  have 
some  public  education  for  the  public? 

Dr.  Laws.  Fundamentally,  I think  I believe  that  it  is  an  educa- 
tional problem  rather  than  a legislative  problem  because  funding 
for  educational  projects  on  all  levels  will  be  much  more  effective 
than  legislation.  That  is  my  opinion. 

Ms.  Kubhner.  I think  in  the  role  of  public  education,  the  media 
could  do  a great  deal  more— and  I nave  that  in  my  amplified 
statement— than  any  amount  of  legislation,  particularly  the  popu- 
lar mass  media  like  comic  books,  soap  operas.  If  somehow  they 
could  be  encouraged  to  incorporate  this  information  into  their 
plots,  it  would  reach  a lot  more  women  than  the  in-depth  documen- 
taries and  articles  in  the  Atlantic  monthly,  Harpers,  and  books. 
People  just  don't  read  them  or  watch  those  programs.  It  is  sad,  but 
true. 

Mr.  Rogers.  Dr.  Reiskin. 

Dr.  Reiskin.  I think  one  of  the  mistakes  we  may  make  is  tacitly 
assuming  that  physicians  and  dentists  are  flawless  and  perfect  and, 
if  given  the  correct  information,  they  will  inevitably  do  the  right 
thing.  I think  they  are  as  susceptible  to  pressure  and  to  political 
influence  and  to  economic  as  everybody  else.  But  it  is  certain  that 
if  they  don’t  know  what  they  are  doing,  they  can’t  do  a good  job  of 
it.  That  is  why  I think  it  is  so  important  to  start  with  the  educa- 
tion of  the  people  who  are  involved  in  these  procedures.  If  they 
don’t  know  what  they  are  doing,  they  are  going  to  bungle  it,  and 
that  is  for  certain. 

They  may  bungle  it  anyway,  but  at  least  they  have  a chance  to 
do  the  right  thing  if  they  have  been  properly  educated. 

I think  legislation  is  a value  not  because  it  will  insure  that 
everybody  does  the  right  thing,  but  at  least  it  will  give  some  force 
to  the  people  who  want  to  do  the  right  thing.  Right  now,  the 
technician  who  wants  to  advise  her  physician  that  a patient  is 
pregnant  is  afraid  to  do  it  because  there  is  only  a biological  basis 
for  raising  that  issue.  I think  legislation  would  help  that  kind  of 
problem  work  itself  out. 

Mr.  Rooer8.  Should  X-ray  machines  be  sold  to  persons  who  have 
not  had  courses  in  radiology  and  certified  as  having  been  trained  in 
radiology? 

Dr.  Phillips. 1 don't  really  think  they  are  now. 

Mr.  Rogers.  I thought  a dentist  didn't  necessarily  have  to  have 
radiological  training. 

Dr.  Rbi8K1n.  They  don’t  have  to  have  very  much. 

Mr.  Rogers.  Should  you  have  a minimum  amount? 

Dr.  Rfiskin.  I think  there  should  be  a minimum  amount,  yes. 

Mr.  Rogers.  What  is  your  feeling? 

Dr.  Philup8.  In  the  field  of  medicine,  I believe  that  anybody  who 
graduates  from  medical  school  now  has  had  a minimum  exposure, 
and  I say  a minimum  exposure. 

Mr.  Rogers.  That  is  not  what  I am  getting  at.  Have  they  had  an 
adequate  amount  so  that  a machine  should  be  sold  to  them  where 
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they  will  operate  and  have  responsibility  for  operating  that  ma- 
chine? 

Dr.  Phillips.  I would  say  that  this  does  not  occur  in  medical 
education. 

Mr.  Rogers.  It  does  not  now  occur  in  medical  education? 

Dr.  Phillips.  It  does  not  now  occur  so  that  they  should  go  out 
and  buy  a machine  and  put  it  to  use. 

Mr.  Rooms.  Even  though  they  are  not  really  adequately  trained 
to  use  the  machine? 

Dr.  Philup8.  Yes,  that's  what  I am  saying;  they  are  not  ade- 
quately trained. 

Mr.  Rogers.  Do  any  of  the  courses  get  into  the  risks  involved? 

Dr.  Philup8.  I think  they  have  been  paying  more  attention  to 
risk  in  the  last  few  years,  but  prior  to  that,  I think  the  risks  were 
neglected  as  far  as  instructing  is  concerned. 

Mr.  Rooms.  It  is  more  how  you  take  a good  picture,  isn’t  it? 

Dr.  Phillips.  Right. 

Mr.  Rooms.  But  it  is  my  understanding  they  have  not  gone  into 
the  problem  much  of  risks,  nor  have  we  actually  known  what  these 
risks  are  because  maybe  we  haven't  done  sufficient  research  to  get 
those  results  known. 

Dr.  McClbnahan.  Many  of  them  don’t  know  a good  picture  when 
they  see  one,  unfortunately. 

As  has  been  indicated,  a high  percentage  of  films,  when  resur- 
veyed, are  found  to  be  technically  inadequate  that  were  accepted  at 
the  time,  that  were  interpreted  at  the  time. 

Mr.  Rooms.  In  other  words,  would  you  have  any  idea  of  what 
that  might  be? 

Dr.  McClbnahan.  I thought  we  heard  the  figure  of  30  percent. 

Dr.  Rbiskin.  It  was  higher  than  that.  It  was  closer  to  60  percent. 

Mr.  Rooms.  About  60  percent? 

Dr.  Rbiskin.  About  60  percent  were  rejected.  There  was  a study 
with  Pennsylvania  Blue  Cross,  and  it  was  something  close  to  60 
percent  of  the  films  that  were  rejected  as  inadequate  to  support  the 
proposed  treatment. 

Mr.  Roobrs.  Given. 

Dr.  Rbiskin.  Poor  films  were  submitted,  and  presumably  were 
approved  and  accepted  and  used  by  the  practitioner. 

Ms.  Ku8hner.  May  I point  out  my  mammogram  was  a false 
negative.  It  said  I nave  nothing  to  worry  about.  Go  home  and 
forget  it. 

Mr.  Roobrs.  Now,  did  you  have  another  which  did 

Ms.  KU8HNBR.  No;  I just  decided  not  to  listen.  I had  a symptom 
and  I decided  to  have  a biopsy,  because  that  is  the  only  way  to 
know.  A mammogram  is  not  100  percent  either  way;  it  is  85  per- 
cent, maximum.  I was  afraid  I might  be  in  that  16,  and  I was. 

Dr.  Laws.  When  we  talk  about  education,  I think  that  the  var- 
ious people  who  are  responsible  for  prescribing,  reading,  and  con- 
ducting X-ray  examinations  need  to  learn  different  things  about 
the  process.  Across  the  board,  I think  we  need  to  have  more  educa- 
tion about  risks.  Dr.  McClenahan  talked  about  something  very 
important,  and  that  is  having  a medical  student  in  any  specialty, 
not  just  radiology,  have  a much  better  understanding  of  which 
kinds  of  symptoms  might  indicate  that  an  X-ray  diagnosis  is  useful 
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and  which  symptoms  lead  to  X-ray  examinations  which  are  just 
wild  gooee  chases. 

Mr.  Rogers.  Has  this  been  determined? 

Dr.  Laws.  Not  completely  for  all  examinations.  Of  course,  the 
recent  studies  of  skull  X-rays  provides  an  example  of  the  dose 
reductions  achievable  with  a better  understanding  of  symptoms 
leading  to  a useful  examination  with  X-rays.  I think  high  yield 
criteria  likewise  associated  with  skull  X-rays  need  to  be  developed 
for  every  common  X-ray  examination.  It  is  expensive  to  develop 
these,  but  I think  it  would  be  worthwhile. 

Mr.  Rooms.  Would  everyone  agree  to  that? 

Dr.  McClenahan.  It  has  not  been  determined,  Mr.  Rogers,  be- 
cause I think  one  deals  in  a gray  area  here  in  which  clinical 
judgment  is  the  most  important  consideration. 

But  if,  for  example,  a patient  falls  and  sprains  an  ankle  and  it 
hurts  and  it  gets  better  and  in  3 days  he  is  well  and  in  a week  the 
doctor  says,  "You  better  go  and  have  an  X-ray,"  the  chances  are 
that  it  is  not  going  to  show  a fracture.  In  that  instance,  the  exami- 
nation was  done  for  a purpose  other  than  a diagnosis  and  this,  I 
think,  is  frequent. 

The  hard  thing  and  the  difficult  thing  to  categorize  is  the  impor- 
tance of  leaning  more  heavily  on  the  eyes  ana  the  ears  and  the 
fingers  rather  than  on  the  film. 

Dr.  Laws.  The  only  thing  I need  to  comment  about  the  high  yield 
criteria,  I am  not  advocating  one  develop  these  criteria  for  exams 
and  then  legislate  that  physicians  must  follow  a formula,  because 
we  are  talking  about  professional  judgment.  But  if  these  criteria 
are  developed  and  become  part  of  the  medical  literature  and  part 
of  the  lore  of  the  medical  community,  I think  people  will  make 
better  judgments. 

Dr.  Rbiskin.  I would  like  to  add  one  comment.  I think  that  high 
yield  criteria  becomes  a greater  necessity  when  one  does  not  under- 
stand the  mechanisms  by  which  the  image  is  produced,  and  I think 
if,  in  most  instances,  it  were  left  to  the  judgment  of  the  radiologist 
to  determine  what  examination  to  do  or  whether  or  not  to  do  it 
there  wouldn’t  be  a need  for  high  yield  criteria.  The  problem  is 
that  for  the  most  part,  the  individual  ordering  the  examination 
does  not  understand  the  capacity  of  the  examination  to  give  him  a 
result'  He  is  hostile  when  a radiologist  tells  him  "I  don’t  think  you 
should  do  that."  That  is  where  the  problem  lies. 

Mr.  Rogers.  Could  you  comment  on  that? 

Dr.  McClenahan.  Several  years  ago  I attended  a convention,  a 
meeting  in  Tucson,  the  purpose  of  which  was  to  determine  when 
X-rays  are  of  value  in  weeding  out  individuals  who  should  not  do 
heavy  work.  This  conference  was  sponsored  by  orthopedists,  radi- 
ologists, industrial  physicians,  and  it  was  paid  for  by  the  Govern- 
ment. 

We  spent  a week  at  Tucson  discussing  this.  At  the  end  of  the 
discussion,  a large  report  was  printed,  nut,  having  been  there,  I 
was  puzzled  because  at  that  time  we  didn’t  even  decide  what  con- 
stituted an  adequate  X-ray  examination  of  the  low  back,  technical- 
ly. We  never  got  this  figure. 

Mr.  ROGERS.  So  we  need  to  develop  some  criteria. 

Dr.  McClenahan.  Yes. 
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Mr.  Rogers.  And  how  it  would  be  applied. 

Dr.  Bertell? 

Dr.  Bertell.  There  is  another  dimension  to  use,  too.  This  has 
been  on  my  mind  since  you  asked  the  other  question  about  what  if 
the  person  is  not  able  to  operate  the  X-ray  equipment,  should  you 
sell  it  to  them. 

I think  by  making  equipment  convenient  in  almost  every  doctor’s 
office  or  something,  to  really  push  it  in  order  to  make  it  cost- 
effective,  you  use  it.  So,  even  though  the  person  is  competent,  if  it 
is  a single  office  or  something,  I don’t  think  we  should  have  X-ray 
equipment  on  the  basis  that  in  order  to  make  it  cost-effective,  they 
have  to  use  it. 

Do  you  know 'what  I am  trying  to  say  here?  I was  involved  in  the 
purchase  of  a CAT  scanner  in  Vermont,  for  example.  Now,  they 
paid  a half  a million  dollars  for  that  in  a small  State  with  CAT 
scanners  available  in  Albany  and  in  New  Hampshire  and  in 
Quebec.  I think  we  figured  there  was  a CAT  scanner  within  50 
miles  of  every  person  in  the  State  of  Vermont,  and  there  was  a 
need  there  for  that  half  a million  dollars  besides  putting  it  in.  It 
was  a matter  of  accreditation  and  prestige  for  the  medical  school,  I 
think,  at  Burlington. 

These  other  considerations  have  to  be  faced  up  to  also.  Maybe 
just  localizing  even  the  X-ray  centers  in  some  way  and  not  making 
them  quite  so  convenient  would  be  a help. 

Dr.  Laws.  I feel  very  torn  by  those  recommendations.  One  ap- 
proach to  obtaining  more  competent  personnel  is  to  set  up  very 
sophisticated  X-ray  centers  and  not  allow  doctors  to  take  X-rays  in 
their  own  offices.  But,  we  tend  to  have  problems  of  communication 
in  large  sophisticated  X-ray  centers. 

The  other  approach  is  to  develop  small  X-ray  facilities,  like  those 
in  Dr.  McClenanan’s  office,  where  a certified  radiologist  operates  a 
private  practice.  In  general  I have  more  faith  in  small  operations. 
However,  many  of  the  small  X-ray  facilities  are  run  by  nonradiolo- 
gist physicians  and  dentists  who  are  making  money  for  themselves 
by  ordering  and  taking  lots  of  X-rays.  This  is  called  self-referral. 
We  need  to  look  for  ways  to  keep  small  environments  going  with- 
out giving  the  physician  or  dentist  an  economic  incentive  to  pre- 
scribe unnecessary  X-ray  examinations. 

Mr.  Rogers.  Shouldn’t  medicare  and  medicaid  really  approve 
X-rays,  or  even  Blue  Cross,  unless  there  has  been  an  approval  given 
by  the  radiologist  of  that  procedure? 

Ms.  Ku8hner.  A radiologist  will  always  find  Bomeone  to  approve 
a procedure  in  his  or  her  community. 

Mr.  Rooer8.  A radiologist? 

Ms.  KU8HNER.  Someone  ordering  an  X-ray  can  always  find  a 
radiologist  to  go  along  with  him. 

Mr.  Rogers.  I understand.  But  that  is  like  a second  opinion.  And 
it  has  had  some  effect;  second  opinions.  If  there  is  a pattern  of  all 
of  the  X-rays  going  to  one  radiologist,  then  I think  that  would 
warrant  the  PSRO  looking  at  the  situation,  and  should  the  PSRO 
and  third-party  payers  require  the  application,  say,  of  high  yield 
criteria,  as  they  are  developed. 
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Dr.  McClenahan.  I think  a second  opinion  would  be  very  useful, 
but  I think  it  would  be  awkward  and  terribly  difficult  to  ad- 
minister. 

Mr.  Rogers.  Here  is  what  I was  saying:  Not  a second  opinion,  but 
rather  have  the  radiologist  who  is  going  to  do  the  work  anyhow 
make  the  judgment  that  that  is  appropriate,  an  appropriate  proce- 
dure for  the  purpose. 

Dr.  McClenahan.  I think  it  would  be  good  if  that  were  true,  but 
I think  it  would  be  very  often  possible  Tor  him  to  rationalize  the 
procedure. 

Mr.  Rogers.  I am  sure  it  would  many  times,  but  many  times  he 
might  say:  Well,  I don't  really  think  this  is  appropriate. 

Dr.  McClenahan.  I think  that  would  be  a useful  gambit  for  him. 

Mr.  Rogers.  At  least  we  would  get  something  along  these  lines. 

Thank  you  for  being  present  today.  We  are  sorry  to  have  held 
you  for  so  long,  but  your  testimony  nas  been  most  nelpful  for  the 
committee.  If  you  have  additional  suggestions,  we  will  be  pleased  to 
receive  them  in  writing.  Thank  you  so  much. 

The  committee  stands  adjourned  until  2 o’clock  tomorrow  after- 
noon. 

Thank  you. 

[The  following  materials  were  received  for  the  record:] 
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HKSFOffSSS  TO  OMmiOKS  OS  MEDICAL  AED  DOTTAL  DIAOEOOTIC  X-RAY 
* Ro atilt  Dart all 


A.  Risks  to  Human  health. 

1.  I have  been  responsible  for  some  of  the  new  findings 
on  the  effects  of  low  level  ionizing  radiation. 

On  the  basis  of  my  own  research  experience,  and 
my  familiarity  with  the  findings  of  others,  I 
believe  that  the  effects  have  been  seriously 
underestimated  in  the  past.  I also  believe  that 
the  methodology  for  measuring  a hazard  with  such 
broad  based  health  effects  has  been  a part  of  the 
problem.  In  this  testimony  and  elsewhere,  I have 
proposed  using  natural  aging  a3  a yardstick.  It 
is  time  that  the  Nuclear  Regulatory  Commission  and 
the  HEIR  committee  took  this  proposal  seriously. 

Methodology:  Presented  at  the  9th  annual  International 

Biometric  Conference,  August  1976 

Findings:  Presented  at  the  National  meeting  of  the 
Amerlcal  Public  Health  Association,  Nov.  1975* 

Published:  "X-ray  Exposure  and  Premature  Aging", 

Journal  of  Surgical  Oncology,  August  1977- 


2.  The  problem  is  much  broader  than  medical/dental  use 
of  X-ray.  The  population  of  the  United  States  has 
been  subjected  to  serious  radioactive  pollution  from 
Veapons  production  and  testing,  from  uranium  mining 
and  careless  disposal  of  mine  tailings,  and  from 
management  of  the  fuel  cycle  for  nuclear  generators 
and  nuclear  waste  disposal.  As  a result  of  the 
nuclear  industry,  new  medical  uses  of  radio-nuclides 
have  been  discovered,  and  new  technology  developed . 

We  have  witnessed  an  introduction  of  new  scanning 
techniques,  computerized  axial  tomography,  mammography, 
panalapse.  etc.  Much  of  this  increased  medical  use 
of  radiation  has  fed  a public  relations  image  of 
radiation  as  not  only  "harmless"  but  even  beneficial. 
The  trend  of  reducing  radiation  exposures,  which  was 
seen  since  1900,  has  seemingly  been  reversed,  and 
the  medical  community  now  seems  to  be  following  the 
advise  of  the  military-industrial  complex. 
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In  calling  for  greator  responsibility  among  health 
professionals  in  the  use  of  X-ray,  I am  also  calling 
for  a restoration  of  leadership  In  matters  pertaining 
to  the  public  health,  to  the  health  professionals. 

I would  like  to  add  three  conditions  to  my  answer. 

Without  attention  to  these  things,  1 believe  that 
a government  campaign  against  excessive  medical 
or  dental  use  of  X-ray  would  be  counter-productive. 

1.  It  should  never  happen,  nor  an  impression  be 
given,  that  individual  quality  medical  care  is 
sacrificed  so  that  background  radiation  may  be 
increased  through  weapons  production  or  nuclear 
generation  of  electricity. 

2.  A sophisticated  public  health  monitoring  system 
capable  of  acting  as  a check  on  sophisticated 
technology  must  be  immediately  implemented.  At 
present  the  public  has  neither  legal  evidence 
nor  an  early  warning  mechanism  for  deteriorating 
public  health  situations  due  to  environmental 
pollution. 

' 3*  The  federal  guidelines  for  radiation  should  be 
reviewed  in  open  hearings.  Those  who  speak  for 
reducing  the  exposure  limits  should  not  be 
handicapped  by  lack  of  resources  and/or  funding. 

While  it  is  easy  to  point  the  finger  at  medical  X-ray 
because  of  the  high  individual  doses  received  from 
this  source,  it  must  also  be  recognized  that  such 
exposure  brings  direct  benefit  to  the  recipient,  and 
is  knowingly  received.  There  Is  some  ability  to 
refuse  and/or  control  this  source.  When  one  is 
dealing  with  radioactive  material  added  to  the  air, 
water  and  food  chain,  there  Is  no  awareness  of 
being  exposed  or  ability  to  refuse  or  protect  oneself 
from  the  hazard.  The  human  body  cannot  distinguish 
between  radioactive  nuclides  and  their  non-radioactive 
chemical  counterparts.  It  will  incorporate  this 
material  into  the  bone  and  tissue  of  the  body.  Without 
legal  and  social  protections,  this  hazard  poses  a 
much  greater  public  health  problem,  in  my  opinion. 

3.  I would  recommend  that  patientb  cumulative  records 
of  X-ray  exposure  be  kept,  and  that  no  more  than 
one  trunk  equivalent*every  two  years  be  permitted 
on  the  average.  This  would,  of  course,  exclude  an 
emergency  situation.  Signing  of  an  X-ray  order  by 
two  physicians  or  dentists,  and  the  patient  (or 
guardian),  and  a signed  record  of  the  number  of  plates 
used  by  the  X-ray  technician  should  be  manditory. 

Routine  X-ray  or  screening  of  asymptomatic  persons 
should  be  illegal.  Lead  apron  should  be  used  If  possible. 

♦ One  trunk  X-ray,  or  four  non-trunk  X-ray. 
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1.  If  X-ray  procedures  means  examinations , then  10% 
seems  about  right.  If  you  are  talking  about  X-ray 
plates  used,  I think  50  to  70%  could  be  eliminated 
without  lowering  the  quality  of  medical  care.  It 
involves  eliminating  unnecessary  duplication,  and 
elimination  of  X-ray  when  further  knowledge  cannot 
result  in  better  medical  care. 

2.  I am  not  qualified  to  answer  this  question.  It  is 
a matter  of  equipment  Inspection,  and  medical 
determination  of  necessity.  I would  consider  any 
X-ray  taken  to  protect  against  mal-practice  suits, 
to  make  equipment  cost  efficient  or  for  purely 
Informational  purposes  to  be  unnecessary. 

3.  (a)  Factors  influencing  unnecessary  X-rays: 

Failure  to  educate  physicians  and  dentists 
to  this  hazard: 

Patient  demands  through  ignorance  of  the  hazard; 

Propaganda  from  the  nuclear  industry  and  the 
Dept,  of  Energy; 

Desire  to  make  X-ray  equipment  available  in 
every  office,  followed  by  the  necessity  of 
then  making  it  cost  efficient; 

Automatic  pass-on  of  costs  to  insurance  companies 
or  government  programs. 

(b)  Factors  influencing  unnecessarily  high  exposures: 

Faulty  or  outdated  equipment; 

Lack  of  inspection  of  equipment; 

Untrained/  unlicensed  X-ray  technicians; 

Optimizing  diagnosis  beyond  the  ability  to 
treat  disease. 

U.  There  are  few,  if  any,  incentives  for  cutback  on 

diagnostic  X-ray.  These  medical  procedures  are  well 
below  the  threshhold  for  immediate  radiation  sickness 
reactions.  Damage  is  usually  undetectable  by  either 
doctor  or  patient  for  several  years,  at  which  time 
there  is  little  likelihood  of  association  with  the 
exposure.  Unfortunately,  the  use  of  modern  radiation 
equipment  and  nuclear  medicine  enhances  the  physicians 
mystique  of  being  modern  and  thorough.  There  are 
little  or  no  economic  barriers  to  act  as  deterrents. 

5.  In  the  light  of  present  research,  educational  programs 
in  general,  and  medical  educational  programs  in  partic- 
ular, are  totally  inadequate  for  the  protection  of 
the  public  health  relative  to  exposures  to  ionizing 
radiation.  Few  physicians  or  dentists  are  able  to 
keep  up  with  research  Journals .Many  are  still  believing 
the  myth  that  "sitting  out  in  the  sun  for  an  hour  exposes 
one  to  more  radiation  than  this  X-ray".  An  average 
dental  examination  gives  roughly  2000  times  the  ionizing 
radiation  exposure  as  one  hour  exposure  to  cosmic  radiation 
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C.  Recommendations  for  reducing  exposures  of  the  population 
from  unnecessary  diagnostic  radiation: 

Drastic  changes  In  attitude  are  needed,  and  this  will 
have  to  begin  with  education  - both  medical  and  general. 

Perhaps  written  authorization  for  X-ray  by  two  attending 
physicians,  and  written  consent  of  the  patient  (or  guardian) 
might  help.  Notification  of  physicians  relative  to  the 
number  of  radiologic  examinations  ordered,  and  the  average 
number  ordered  by  physicians  in  the  same  specialty  might 
help.  All  of  these  functions  could  be  performed  by  the 
insurance  agency  without  interfering  with  medical  care. 

Guidelines,  as  for  example  those  recently'  drawn  up  for 
mammography  or  for  gonadal  exposure,  are  often  ignored. 

Tying  federal  funding  with  observing  of  the  guidelines 
might  help.  Convincing  the  doctors  is  still  the  most 
important  goal. 

Improvement  of  techniques  which  would  minimize  exposures 
should  be  on-going,  and  implemented  as  soon  as  possible. 
Government  assistance  to  clinics  which  serve  the  poor 
would  be  in  order. 

Education  of  the  public  Is  most  important! 

Routine  screening  programs  and  pre-admission  X-rays  for 
hospitals  and  some  employment  should  be  eliminated. 

I have  been  asking  for  and  receiving  medical  and  dental 
X-rays  for  several  years  now.  It  causes  surprise  when 
you  ask,  but  I have  yet  to  be  refused. 

Complete  patient  records  of  all  X-ray  exposures  should 
be  kept  by  the  patient,  attending  physician  and  dentist. 

(2)  This  is  a question  for  thfc  doctors  to  answer.  I 
would  say  though,  that  I remember  when  diagnosis  was  an 
art,  and  patient-doctor  communication  was  more  important 
than  technology.  Obviously,  I am  not  opposed  to  all 
uses  of  technology  for  diagnosis! 

(3)  This  is  not  ray  expertise. 

(4)  (a)  My  experience  with  X-ray  technicians  has  been 
that  the  most  intelligent  and  careful  ones  are  also 
the  most  knowledgeable  about  the  hazards.  Often  they 
are  inwardly  in  conflict  with  radiological  policies 
in  the  lab  where  they  are  working.  This  tension 
must  cease,  or  these  well  qualified  technicians  will 
not  continue  in  the  field.  They  are  needed! 
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4.  (b)  Better  selection  and  training  of  technicians 

vould  be  an  obvious  help.  1 believe  that  tech- 
nicians should  also  be  licensed.  They  also  need 
the  support  of  the. radiologist  in  their  efforts 
to  eliminate  unnecessary  X-rays  and  exposures. 

(c)  Ultimate  responsibility  belongs  to  the  physician 
in  charge  of  the  X-ray  laboratory. 

(d)  They  bear  the  responsibility  for  reducing 
exposures  of  the  patient  and  of  the  X-ray  personnel 
to  an  absolute  minimum. 

5*  (a)  This  in  not  my  area  of  expertise. 

(b)  I think  the  U.S.  Public  Health  Service  should 
assume  this  responsibility.  I would  like  to 
see  this  agency  acting  much  more  decisively  on 
behalf  of  the  public  health.  Its  focus  should 
now  be  on  environmental  health  problems. 

(c)  I don't  believe  so. 

(d)  Restore  funding  of  the  Tri-State  Leukemia  Survey 
analysis  and  guarantee  a broadly  based  research 
team  to  review  the  analysis  and  recommendations. 

(e)  Perhaps  there  is  some  way  to  protect  scientists 
who  speak  contrary  to  the  wishes  of  big  business, 
big  medicine  and  big  government.  The  corruption 
of  science  has  become  so  bad  that  when  one  tries 
to  report  findings,  one  is  immediately  labeled 

as  pro  or  con  some  political  position.  It  should 
be  possible  for  a scientist  to  report  findings, 
and  let  the  chips  fall  where  they  may  I 

6.  (a)  The  medical  profession  is  now  sole  arbitor  of 

patient  exposure  to  diagnostic  X-ray.  This  role 
needs  to  be  modified  partly  by  informational 
input  (to  counteract  technological  P.R.  materials) 
and  partly  by  enforceable  guidelines.  Patient 
education  will  also  help. 

(b)  I see  the  State  regulatory  role  as  Important 
in  monitoring  equipment  and  licensing  of  X-ray 
technicians.  I would  also  like  to  see  modernizing 
of  Public  Health  statistics  routinely  gathered. 
Present  information  flow  is  geared  to  solving 

the  problems  of  the  past  - infectious  diseases  - 
and  not  the  present-  environmental  diseases. 

(c)  Informational  feedback. 

(d)  I believe  in  a check  and  balance  type  of  control. 
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There  have  been  fundamental  changes  in  public 
health  problems  In  the  last  thirty  years,  without 
a change  in  the  check  and  balance  system.  Our 
public  health  problems  are  chronic  diseases,  and 
the  primary  causes  of  these  diseases  are~  environ- 
mental. Until  we  change  the  focus  of  our  public 
health  services  and  information  collection  to  meet 
this  new  situation  we  will  be  in  trouble.  There 
is  no  need  for  the  present  confusion  about  saccharine, 
PCB,PBB,  mirex,  kepone.  asbestose,  radiation  and 
other  hazards.  There  is  also  no  need  to  mount  a 
separate  governmental  study  to  deal  with  each  one! 

I would  like  to  see  the  Federal  government  take 
leadership  in  evolving  an  effective  Public  Health 
Service,  which  would  be  a proto-type  in  the  world, 
for  the  detection  of  environmental  disease.  There 
is  strong  backing  for  this  proposal  in  a special 
report  issued  by  the  Technical  Consultant  Panel 
to  the  U.S.  National  Committee  on  Vital  and  Health 
Statistics  (DHEW  Publ.No.HBA  77-14^7).  I have 
also  prepared  a paper  on  the  subject,  and  hope  to 
see  the  plan  implemented  soon. 

7.  I see  the  role  of  the  Federal  government  as  providing 
for  a check  and  balance  with  respect  to  all  environ- 
mental health  problems,  as  mentioned  in  6.(d).  It 
also  has  the  obligation  of  protecting  the  public 
from  excessive  claims  of  those  who  promote  technology. 
This  is  probably  best  done  when  there  is  free  flow 
of  scientific  information,  scrutiny  of  funding 
practices,  and  some  advocacy  procedure  available 
to  scientists  which  would  provide  meaningful  scientific 
debate  and  protection  of  the  scientist  from  economic 
coersion. 

I would  not  like  to  see  the  Federal  government  handle 
the  problem  of  medical  X-ray  in  isolation  from  the 
bigger  problem  of  environmental  diseases.  We  have 
already  seen  that  efforts  to  prevent  X-ray  exposure 
of  pregnant  women  led  to  an  introduction  of  ultra- 
sound examinations  - with  absolutely  no  guarantee 
that  this  technology  would  be  any  better! 
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* he  univk^oIty  or  Connecticut 

HKALfH 


November  1,  1978 


The  Honorably  Paul  G.  Rogers  » 

Chairman,  Subcommittee  on  Health  and 
the  Environment  of  the  Cownlttee  on 
Interstate  and  Foreign  Commerce 
Raybury  House  Office  Building 
Room  2415 

Washington,  O.C.  20515 
Dear  Sir, 

At  the  oversight  hearings  on  medical  and  dental  diagnostic  x-rays  which 
were  held  on  July  11-13,  1978,  the  Subcommittee  asked  witnesses  to  comment 
on  several  Issues  Including  the  need  for  legislation  to  prevent  the  sale 
of  x-ray  machines  to  unqualified  users  and  the  desirability  of  establishing 
minimum  educational  >*cou1  remen  t$.  My  apologies  for  not  responding  more 
quickly.  It  has  taken  some  time  to  accumulate  data  and  I also  wished  to 
review  material  which  was  submitted  to  your  committee  In  response  to  my 
testimony. 

I have  contacted  several  colleagues  who  hold  teaching  or  administrative 
positions  In  medical  schools  and  1 have  not  been  able  to  uncover  any  specific 
requirements  for  education  In  radiology.  It  was  the  opinion  of  several 
Individuals  that  most  medical  students  receive  basic  Instruction  In  radio- 
graphic  Interpretation  during  the  course  of  their  medical  education  but  the 
background  of  medical  students  In  radiation  physics,  radiation  biology  and 
x-ray  technology  appears  to  be  extremely  variable  and  may  be  nonexistent  In 
some  Institutions. 

In  dental  schools  the  situation  Is  not  dramatically  different  with  the 
exception  that  x-ray  diagnosis  Is  usually  taught  be  Individuals  who  themselves 
lack  expertise  (see  the  testimony  of  Dr.  Robert  Goepp).  As  In  medical  schools, 
there  Is  no  specific  requirement  for  a minimum  educational  experience  for 
undergraduate  dental  students.  As  noted  In  the  testimony  of  Dr.  Harry  Bruce, 
representing  the  American  Association  of  Dental  Schools,  the  Association 
provides  dental  schools  with  guidelines,  with  the  following  qualification: 

"They  are  not  official  policy  statements  of  the  AADS  and  should  not  be  construed 
as  recommendations  for  restrictive  requirements1'.  The  recommendations  to 
which  Dr.  8ruce  referred  were  offered  as  the  basic  minimum  and  as  Or.  Bruce's 
testimony  Indicated,  there  are  many  dental  schools  which  fall  to  meet  the 
recommendations  included  In  the  dental  radiology  teacher's  manual.  In  point  of 
fact,  I have  never  been  asked  about  our  educational  program  or  clinical  practices 
by  the  AADS  or  by  the  American  Dental  Association’s  accreditation  committees. 

It  is  entirely  possible  that  Individuals  could  graduate  from  either  medical 
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schools  or  dental  schools  without  an  adequate  basic  education  and  therefore, 
there  is  reason  to  believe  that  the  sale  of  x-ray  equipment  to  unqualified 
users  should  be  restricted.  Even  Or.  Bruce  indicated  that  the  cause  of  over- 
exposure and  overuse  was  related  at  least  In  part  to  the  lack  of  controls. 

It  may  also  be  of  Interest  to  the  Coemlttee  to  appreciate  that  the  record 
statement  of  the  /Vnerlcan  Association  of  Dental  ^Schools  on  the  oversight 
hearings  focused  primarily  on  my  testimony  and  consistently  referred  to  the 
data  which  I presented  as  being  personal  opinion,  although  the  bulk  of  my 
testimony  was  documented  by  citations  from  the  dental  literature.  Dr.  Bruce 
neglected  to  provide  any  specific  rebuttal  beyond  general  statements  indicating 
that  the  situation  was  Improving.  The  generalizations  which  were  cited  as  a 
justification  for  the  extensive  use  of  radiography  In'  dentistry  are  poorly 
supported. 

Overall,  the  response  of  Dr.  Bruce  to  my  testimony  only  reinforces  my  Impression 
that  as  professionals  we  are  guilty  of  benign  neglect  and  will  require  external 
pressure  or  direct  control  to  affect  meaningful  Improvements. 

My  thanks  for  the  opportunity  to  participate  In  the  hearings.  If  I can  be  of 
further  assistance,  please  contact  me. 


Sincerely, 


A1 Tan  B.  Relsktn,  O.D.S.,  D.Phll. 
Professor 

Division  of  Oral  Radiology 


[Whereupon,  at  5:25  p.in.,  the  subcommittee  was  adjourned,  to 
reconvene  at  2 p.m.,  Wednesday,  July  12,  1978.J 


EFFECT  OF  RADIATION  ON  HUMAN  HEALTH 

Radiation  Health  Effects  of  Medical  and  Diagnostic 

X-Rays 


WEDNESDAY,  JULY  12,  1978 

House  of  Representatives, 

Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  2:20  p.m.,  in  room 
2322  Rayburn  House  Office  Building,  Hon.  Paul  G.  Rogers,  chair- 
man, presiding. 

Mr.  Rogers.  The  subcommittee  will  come  to  order  please.  Today 
the  committee  will  hear  testimony  from  the  Food  and  Drug  Admin- 
istration and  its  Bureau  of  Radiological  Health.  We  hope  to  outline 
and  examine  what  the  Administration  has  accomplished  and  what 
it  is  contemplating  in  carrying  out  the  mission  this  committee 
assigned  it  in  1968  under  the  Radiation  Control  for  Health  and 
Safety  Act  of  that  year. 

As  we  approached  hearings  on  the  issue  of  radiation  as  it  affects 
health,  we  came  to  realize  that  although  radiation  in  the  generic 
has  long  been  the  subject  of  concern  among  medical  and  scientific 
minds  and  of  this  committee,  the  Federal  Government  has  not 
responded  to  this  concern. 

Growing  evidence  indicates  increasing  cause  for  concern.  Yet  we 
find  fragmentation  of  effort  and  philosophy  among  the  Federal 
agencies  and  departments  responsible  for  various  parts  of  the  radi- 
.ation  field. 

For  that  reason,  I do  not  think  we  can  say  that  FDA  is  the  lead 
agency  in  our  Nation’s  effort  to  better  understand  and  thus  solve 
the  problems  facing  us.  I think  there  is  no  lead  agency  or  depart- 
ment in  radiation  protection,  and  that  is  one  of  the  problems. 

Additionally,  I do  not  see  evidence  that  FDA,  given  a somewhat 
limited  jurisdiction,  has  established  a priority  in  the  area  of  radi- 
ation protection.  Concerns  which  have  been  voiced  by  men  and 
women  of  science  over  radiation  are  not  new  ones.  Papers  have 
been  published  outlining  data  which  should  have  sparked  action 
years  ago. 

Yet,  I do  not  see  any  evidence  that  this  information  has  stirred 
the  agencies  to  take  necessary  and  appropriate  action.  The  actual 
law  was  passed  in  1968,  but  FDA  did  not  promulgate  standards 
until  6 years  later.  I realize  that  is  before  the  current  administra- 
tion. 
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Data  is  still  scarce.  Public  and  professional  awareness  has  not 
been  properly  promoted.  Each  inquiry  into  the  lethargic  behavior 
of  the  BRH  has  been  met  with  the  same  answer:  A lack  of  funds 
and  manpower,  and  it  appears  that  no  effort  has  been  made  to 
remedy  this  situation. 

The  subcommittee  hopes  to  be  able  to  explore  these  issues  in 
greater  detail  today. 

We  are  pleased  to  have  as  a witness  today  Dr.  Donald  Kennedy, 
who  is  the  Commissioner  of  Food  and  Drugs;  Mr.  John  Villforth, 
who  is  Director  of  the  Bureau  of  Radiological  Health;  and  of 
course,  Mr.  Rich  Cooper,  who  is  Chief  Counsel  for  the  Food  and 
Drug  Administration. 

We  welcome  each  of  you  to  the  committee.  We  are  appreciative 
of  your  presence  here  today.  Your  statement  will  be  made  a part  of 
the  record. 

You  may  proceed  as  you  desire. 

STATEMENT  OF  DONALD  KENNEDY,  PH.  D.,  COMMISSIONER, 

FOOD  AND  DRUG  ADMINISTRATION,  PUBLIC  HEALTH  SERV- 
ICE, DEPARTMENT  OF  HEALTH.  EDUCATION,  AND  WELFARE, 

ACCOMPANIED  BY  JOHN  C.  VILLFORTH,  DIRECTOR,  BUREAU 

OF  RADIOLOGICAL  HEALTH;  AND  RICHARD  M.  COOPER, 

CHIEF  COUNSEL 

Dr.  Kennedy.  I thank  you  very  much,  Mr.  Chairman.  Each  time 
I hear  some  reference  to  my  agency’s  past  and  then  that  polite 
little  apology  that  that  was  before  I came,  I have  this  acute  sense 
that  the  time  at  which  I will  enjoy  that  special  protection  is  ebbing 
rapidly  away. 

Mr.  Rogers.  Mr.  Commissioner,  you  have  stated  it  correctly. 

Dr.  Kennedy.  In  the  10  years  since  you  set  in  motion  the  events 
that  led  to  the  enactment  of  Public  Law  90-602,  the  Radiation 
Control  for  Health  and  Safety  Act  of  1968,  FDA  has  made  signifi- 
cant progress,  we  think,  in  developing  a nationwide  program  to 
protect  the  public  health  and  safety  from  dangers  of  exposure  to 
various  forms  of  electronic  product  radiation. 

It  is  a pleasant  task,  not  only  to  acknowledge  your  foresight  but 
to  express  our  appreciation  for  the  essential  role  you  played  in  the 
establishment  of  this  radiation  protection  program.  I think  my 
obligation  here  this  afternoon  and  that  of  my  colleagues  is  to  tell 
you  how  we  are  using  Public  Law  90-602  to  accomplish  the  goals 
envisioned  for  it  for  medical  radiation  and  how  we  are  using  it  to 
make  a difference  in  the  health  care  of  the  Nation. 

Mr.  Rogers.  May  I interrupt  just  to  say  this:  The  law  then 
passed  zeroed  in  more,  as  you  may  recall,  on  the  TV  problem,  and 
the  microwave  oven  problem.  This  oversight  hearing,  hopefully, 
will  point  up  those  areas  where  the  law  may  need  to  be  strength- 
ened, and  we  realize  it  does,  to  perhaps  give  more  authority  to  zero 
in  on  deficiencies  in  the  current  law. 

So  we  would  hope  that  you  could  also  give  advice  to  the  commit- 
tee on  those  areas  where  you  think  we  need  to  strengthen  the  law. 

Dr.  Kennedy.  We  will  try  to  do  that,  Mr.  Chairman,  at  the  end. 

I would  like  to  begin  by  pointing  out  that  over  the  last  decade, 
products  that  emit  radiation  have  proliferated  considerably,  and  so 
the  potential  for  exposure  has  increased. 
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Let  me  just  briefly  sketch  the  universe  of  medical  and  dental 
X-ray  exposure  we  face  today.  About  145,000  dental  X-ray  machines 
are  beini  used  in  84  million  procedures  yearly,  and  about  125,000 
medical  X-ray  machines  in  about  157  million  procedures.  Of  the 
270,000  instruments  in  use,  19  percent  are  complete  X-ray  systems 
manufactured  and  sold  after  August  1,  1978,  the  effective  date  of 
FDA ’8  performance  standard. 

These  are  certified  instruments.  About  two-third  of  medical 
X-ray  examinations  occur  in  hospitals,  with  the  remainder  taking 
place  in  physicians’  offices,  group  practices,  health  agencies  ana 
the  like.  Between  110,000  and  170,000  persons  operate  medical 
X-ray  equipment  in  the  U.S.,  of  whom  approximately  80,000  are 
certified  or  licensed  to  practice. 

There  is  some  evidence  that  the  actual  exposure  people  are  re- 
ceiving from  medical  sources  may*  also  be  on  the  increase,  simply 
because  of  the  increased  number  of  medical  radiologic  procedures 
now  being  performed. 

For  example,  two  FDA-conducted  national  surveys  of  X-ray  use 
showed  that  the  annual  number  of  X-ray  examinations  in  the 
United  States  increased  24  percent  between  1964  and  1970  from 
173  million  to  212  million.  The  cost  of  these  household-based  sur- 
veys has  made  it  prohibitive  to  continue  them,  but  we  can  derive  a 
rough  estimate  of  today’s  usage  by  extrapolating  from  those  2 
years.  When  we  do  that,  we  come  up  with  a figure  of  about  241 
million  examinations  which  would  have  been  performed  last  year. 

A further  increase  in  the  overall  number  of  radiologic  examina- 
tions, possibly  in  the  average  radiation  exposure  as  well,  may  be 
witnessed  as  a result  of  the  introduction  of  computed  tomography 
scanners  in  the  United  States.  Already  about  780  such  machines 
are  being  used  on  about  2 million  patients  per  year. 

Mammography  has  also  contributed  to  increased  exposure  over  a 
short  period.  This  procedure,  in  which  relatively  large~ amounts  of 
radiation  are  delivered  to  a particularly  radiosensitive  tissue,  was 
scarcely  used  as  recently  as  15  years  ago,  but  it  is  now  being 
|>erformed  on  about  2 million  women  in  the  United  States  annual- 

From  here  on,  Mr.  Chairman,  I am  going  to  summarize  what  is  a 
long  statement  by  just  touching  on  the  main  elements  of  the  sec- 
tions, hoping  that  you  and  your  colleagues  on  the  subcommittee 
will  turn  my  attention  back  to  them  by  your  questions. 

Our  program  is  divided  into  six  functional  components  that  I am 
going  to  discuss  here.  First,  biological  effects  research;  second,  radi- 
ation measurement  research;  third*  regulatory  performance  stand- 
ards and  their  development;-  fourth,  recommendations  on  what  is 
good  practice;  fifth,  professional  and  public  education;  and  sixth, 
cooperative  programs  with  the  States.' 

I will  be  submitting  for  the  record,  Mr.  Chairman,  a summary 
look  at  FDA '8  programs  to  protect  the  American  consumer  from 
radiation. 

Mr.  Rogers.  Without  objection,  it  will  be  made  a part  of  the 
record. 

(Testimony  resumes  on  p.  221. j 

(The  following  information  was  received  for  the  record:] 
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FOREWORD 


The  Food  and  Drug  Administration’s  Bureau  of  Radiological  Health 
conducts  a nationwide  program  designed  to  limit  man’s  exposure  to  ionizing 
and  nonionizing  radiation.  To  this  end,  the  FDA:  (1)  develops  criteria, 
standards,  and  recommendations  for  safe  radiologic  practices;  (2)  develops 
methods  and  techniques  for  controlling  radiation  exposure;  (3)  plans  and 
conducts  research  to  determine  health  effects  of  radiation  exposure;  (4)  pro- 
vides technical  assistance  to  agencies  responsible  for  radiological  health 
programs;  and  (5)  conducts  an  educational  program  to  improve  the  practices 
of  those  who  use  radiation. 

This  report  provides  a brief  overview  of  the  FDA’s  major  regulatory  and 
voluntary  efforts  in  the  area  of  radiation  control,  and  examines  the  impact 
of  the  Agency’s  programs  to  eliminate  unproductive  radiation  exposure  to  the 
American  consumer.  It  concludes  with  a summary  of  present  and  future 
concerns  about  newly-emerging  radiation-emitting  products  and  uses,  and  the 
potential  public  health  problems  which  they  may  engender. 

Readers  are  encouraged  to  report  errors  or  omissions  to  the  Bureau  of 
Radiological  Health.  Comments  or  requests  for  further  information  are  also 
solicited. 
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CONTENTS  AND  SUMMARY 


L What  is  the  overall  mission  of  the  FDA's  Bureau  of 
Radiological  Health? 


Page 

1 


Functions  include  monitoring  radiation  exposure  of  population 
from  medical  and  consumer  products;  assessing  the  public 
health  risks  involved;  and  conducting  action  programs  to  reduce 
unnecessary  or  unproductive  exposure.  This  is  mandated  in  part 
by  P.L.  90-602,  the  Radiation  Control  for  Health  and  Safety 
Act  of  196S  (an  amendment  to  the  Public  Health  Service  Act), 
which  authorizes  the  HEW  Secretary  to  establish  performance 
standards  for  radiation-emitting  electronic  products,  carry  out 
research  and  training,  and  make  recommendations  necessary 
to  reduce  risks  to  the  public.  Further  authority  is  contained 
in  other  parts  of  the  Public  Health  Service  Act,  and  the  Food, 
Drug,  and  Cosmetic  Act. 


(I.  Why  are  public  health  authorities  concerned  about  exposure  of 

the  population  to  radiation?  1 

Exposure  to  radiation  may  result  in  biological  injury.  At  high 
radiation  doses,  this  injury  generally  gives  rise  to  immediate 
and  dramatic  effects;  e.g.,  skin  burns  from  ultraviolet  light 
or  radiation  sickness  from  large  amounts  of  x rays.  Low  doses 
of  radiation,  which  may  be  received  by  large  segments  of  the 
population,  have  more  subtle  and  insidious  effects  which  often 
take  many  years  to  show  up.  They  are  generally  measured  by 
demonstrating  a statistical  increase  in  a chronic  disease  (e.g., 
cancer)  among  people  who  have  been  irradiated,  as  compared 
with  those  who  have’  not.  The  long-term  biological  effects  of 
some  of  the  more  recently  used  forms  of  radiation,  such  as 
microwaves  and  ultrasound,  are  still  unclear  and  are  cause  for 
concern. 


m.  Are  people  being  exposed  to  more  radiation  now  than  in  the  past?  2 

Potential  exposure  is  greater  because  of  an  increasing  number 
ofradlatlon-emit t i ng  consumer  products,  such  as  color  TV  and 
microwave  ovens.  Second,  actual  exposure  from  medical 
radiologic  procedures  is  on  the  increase;  these  procedures 
include  both  conventional  diagnostic  techniques  and  newer 
modalities  such  as  computed  tomography  (CT)  scanning  and 
mammography. 


IV. 


What  is  the  FDA's  strategy  lor  minimizing  exposure? 


For  consumer  products,  the  goal  is  to  eliminate  any  significant 
exposure  of  the  user  through  mandatory  performance 
standards,  which  insure  adequate  design  and  manufacturing 
safeguards.  For  medical  products,  which  deliver  radiation  to 
the  patient  purposefully9voluntary  recommendations  and 
educational  programs  are  developed  loTmprove  the  radiation 
practices  of  medical  personnel,  and  mandatory  performance 
standards  are  established  for  medical  ratfiati on  equipment. 


V.  What  are  the  results  of  FDAS  efforts  to  date  with  medical  and 
dental  products?  What  will  be  the  results  of  new  initiatives? 

REGARDING  EQUIPMENT  PERFORMANCE... 

A.  Patients  are  being  exposed  to  less  unnecessary  radiation 
from  diagnostic  x-ray  machines  as  a result  of  FDA's  pe r- 
formance  standard  for  diagnostic  x-ray  equipment. 

B.  Dental  patients  and  personnel  are  no  longer  risking  burns 
f rom  fauJ ty  ultraviolet  plastic-hardening  devices  because 
of  FDA's  declaration  of  product  defect  and  subsequent 
corrective  action  by  the  manufacturer. 

C.  Medical  diathermy  equipment  will  be  more  reliable  as  a 
result  of  FDA's  proposed  ultrasonic  therapy  and  surgery 
equipment  performance  standard. 

D.  State  regulations  for  the  control  of  radiation  are  more 
consistent  ahd^  compatible  because  of  FDA's  coordination 
of  Suggested  State  Regulations  for  Control  of  Radiation, 
now  adopted  by  over  <*Q  States. 


REGARDING  JUDGMENT  IN  ORDERING  EXAMINATIONS... 

A.  Medical  students  and  practicing  physicians  are  receiving 
better  training  in  good  radiation  practices  with  the  help  of 
an  FDA-produced  learning  system. 

B.  More  is  known  about  the  quantitative  risks  of  certain  x-ray 
procedures,  such  as  mammography,  because  of  FDA's 
studies  on  risk/benefit  problems. 

C.  Women  and  their  physicians  are  becoming  more  aware  of 
the  problems  associated  with  x-ray  exposure  during  preg- 
nancy because  of  FDA  educational  programs. 


REGARDING  TECHNIQUES  INPERFORMING  EXAMINATIONS.* 

A.  Dental  patients  are  receiving  less  unnecessary  x-ray  ex- 
posure because  of  improved  quality  control  produced  by 
an  FDA-designed  action  program  now  being  carried  out 
in  37  State  and  local  jurisdictions, 

B.  Women  receiving  mammography  will  be  assured  of 
receiving  minimum  radiation  to  the  breast  because  of 
an  FDA-developed  corrective  action  program  to  be 
implemented  by  State  and  local^  health  agencies. 

C.  Better  quality  assurance  procedures  in  medical  facilities 
will  result  in  less  racTiation  exposure  and  better  x-ray 
diagnoses  because  ot  FDA's  recommendations  in  this  area. 

D.  X-ray  technologists  are  receiving  improved  training  in 
protecting  their  pat ient s as  a result  of  FDA-developed 
training  materials  which  are  widely  used  in  technology 
schools  and  hospitals. 

E.  The  general  population  will  be  receiving  less  exposure  of 
the  reproductive  organs  because  of  better  utilization  of 
gonad  shielding  as  a result  of  the  Agency's  shielding 
recommendation  and  its  associated  educational 
campaigns. 

F.  A safer  form  of  radioactive  iodine  is  now  available  for 
medical  use  because  of  FftA  research  and  development 
initiatives. 

G.  Patients  receiving  radiation  therapy  will  be  assured  of 
accurate  dosage  due  to  the  Agency's  proposed  actions 
on  therapy  equipment  used  in  the  treatment  of  cancer. 

What  are  the  results  of  FDA's  efforts  with  consumer  products? 

A.  Viewers  of  color  television  need  no  longer  be  concerned 
about  x-ray  exposure  because  of  FDA's  performance 
standard  and  its  associated  compliance  program,  which 
has  discovered  and  corrected  nearly  half  a million 
noncompliant  TV  sets. 

B.  Owners  of  microwave  ovens  are  no  longer  exposed  to  haz- 
ardous le vels  oP radiation  due  to  the  FDA  performance 
standard  for  these  products. 

C.  Airline  personnel  and  passengers  are  not  being  exposed  to 
x rays  from  baggage  inspection  systems  because  of  the 
Agency's  performance  standard,  which  affects  144  U.S. 
airports. 
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D.  Laser  devices  are  being  better  designed  for  safety  as  a 


result  of  the  FDA  performance  standard.  ^ 

E.  People  will  not  risk  eye  damage  from  mercury  vapor  lamps 
because  of  a performance  standard  which  is  being  devei- 

oped  for  this  type  of  product.  14 

F.  The  risk  of  injury  from  sunlamps  will  be  reduced  because 

of  a proposed  performance  standard  which  will  affect  the 
approximately  one  million  of  these  products  sold  annually.  15 

VII.  What  concerns  us  about  the  future?  * 15 

A.  Uncertainty  regarding  the  indications  for  medical  radiation 

procedures  15 

Some  unnecessary  exposure  is  due  to  the  ordering  of 


unnecessary  radiologic  examinations.  Part  of  the  problem 
is  a lack  of  scientific  criteria  for  physicians  on  when 
these  examinations  are  indicated.  This  calls  for  the 
Agency’s  attention  in  the  future. 

B.  The  effects  of  new  technology  16 

As  newdv'velopments  and  applications  are  designed,  FDA 
must  assure  public  safety,  through:  (I ) developing  new 
radiation  measurement  techniques;  (2)  revising  existing 
standards  or  developing  new  ones;  and  (3)  selectively 
promoting  those  new  developments  which  contribute  to 
lowered  population  exposure.  Examples  of  new  techno- 
logical developments  which  FDA  must  deal  with  are  rare 
earth  x-ray  screens  and  computed  tomography  (CT) 
scanners. 

C.  Concerns  about  the  biological  consequences  of  exposure  1 7 

In  order  to  assure  effective  protection  programs,  more 
information  is  needed  about  the  health  effects  of  radi- 
ation. For  example,  for  some  of  the  more  newly  used 
forms  of  radiation,  such  as  diagnostic  ultrasound,  the 
extent  of  the  risk,  if  any,  is  still  not  known  with 
certainty.  The  carcinogenic  potential  of  certain  existing 
diagnostic  and  therapeutic  radiation  procedures  needs 
further  clarification.  Certain  types  of  radiation  which 
have  been  used  for  many  years,  like  radio- frequency 
radiation,  may  pose  a hazard  as  yet  undefined. 


YHI.  Where  to  from  here? 

FDA's  Bureau  of  Radiological  Health  has  two  responsibilities, 
now  and  in  the  future.  The  first  is  to  continue  to  assure 
compliance  with  present  regulatory  standards  and  to  promote 
widespread  adoption  of  existing  voluntary  recommendations. 
The  second  is  to  keep  abreast  of  evolving  technology  and  its 
associated  biological  risks,  and  to  shape  our  programs 
accordingly. 
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THE  BUREAU  OF  RADIOLOGICAL  HEALTH 

A Look  At  FDAS  Program 
To  Protect  the  American  Consumer  From  Radiation 


I.  WHAT  IS  THE  OVERALL  MISSION  OF  THE  FDA’S  BUREAU  OF 
RADIOLOGICAL  HEALTH? 

The  FD  Vs  functions  include  monitoring  the  radiation  exposure  of  the 
population  from  a variety  of  sources,  including  medical  and  consumer 
products;  assessing  the  public  health  risks  involved;  and  conducting 
action  programs  to  reduce  exposure  that  is  unnecessary  or  unproductive. 

This  mission  is  mandated  in  part  by  P.L.  90-602,  the  Radiation  Control 
for  Health  and  Safety  Act  of  1968  (an  amendment  to  the  Public  Health 
Service  Act)  which  authorizes  the  HEW  Secretary  to  establish  perfor- 
mance standards  for  radiation-emitting  electronic  products  and  to  carry 
out  research  and  training  for  the  "protection  of  public  health  and 
safety."  In  the  words  of  the  Act,  the  Secretary  is  required  to  "develop 
and  administer  product  performance  standards,"  "plan,  conduct, 
coordinate,  and  support  research,  development,  training,  and  opera- 
tional activities  to  minimize  emissions  of  and  exposure  of  people  to, 
unnecessary  electronic  product  radiation,"  "maintain  liaison  with  and 
receive  information  from  other  Federal  and  State  departments...," 
"develop,  test,  and  evaluate  the  effectiveness  of  procedures  and  tech- 
niques fur  minimizing  exposure  to  electronic  product  radiation,"  and 
"make.. .recommendations  relating  to. ..hazards  and  control..." 

Further  general  statutory  authority  for  the  Agency’s  activities  is 
provided  in  other  parts  of  the  Pubi,^  Health  Service  Act,  which  enables 
the  Service  to  conduct  research,  educational  programs  and  cooperative 
Federal-State  projects,  and  in  the  Food,  Drug,  and  Cosmetic  Act. 


n.  WHY  ARE  PUBLIC  HEALTH  AUTHORITIES  CONCERNED  ABOUT 
EXPOSURE  OF  THE  POPULATION  TO  RADIATION? 

Simply  stated,  the  net  result  of  human  exposure  to  a wide  variety  of 
radiations  often  is  biological  injury.  At  high  radiation  dose  levels,  this 
injury  generally  g:ves  rise  to  immediate  and  dramatic  effects,  such  as 
the  skin  burns  that  result  from  ultraviolet  light  or  the  radiation  sickness 
caused  by  large  amounts  of  x rays.  Low  doses  of  radiation  are 
characterized  by  more  subtle  and  insidious  effects  that  often  take  many 
years  to  show  up.  They  are  generally  measured  by  demonstrating  a 
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statistical  increase  in  various  chronic  diseases  among  people  who  have 
been  irradiated,  as  compared  with  those  who  have  not.  Examples  of 
these  long-term  or  delayed  effects  include  an  increased  incidence  of 
various  kinds  of  cancer  as  a result  of  exposure  to  x rays  and  radioactive 
materials.  The  greater  the  number  of  people  exposed  to  low-level 
radiation. ..whether  from  industrial  applications,  consumer  products  or 
medical  sources... the  greater  the  number  who  will  suffer  the  long-term 
consequences. 

To  add  to  our  concern,  the  biological  effects  of  some  of  the  newer  (and 
widely  used)  forms  of  radiation  are  still  unclear.  For  example,  it  is 
known  that  high  exposures  to  ultrasound,  as  might  be  used  in  medical 
diathermy  treatments,  result  in  measurable  tissue  changes,  but  the 
biological  results  of  smaller  exposures...! rom  diagnostic  medical 
ultrasound,  for  example...  are  not  yet  clear.  The  same  situation 
pertains  to  microwave  exposure;  large  amounts  result  in  clearly  meas- 
urable damage,’ while  the  effects  of  smaller  exposures  are  still 
debatable. 

Another  troubling  unknown  is  the  possible  synergistic  effect  between 
radiation  and  other  cancer-causing  materials  such  as  industrial 
pollutants,  drugs  or  chemicals  in  man's  environment.  It  is  possible  that 
individuals  exposed  to  more  than  one  carcinogenic  agent  will  be 
subjected  to  an  increased  cancer  risk  which  exceeds  that  from  any  one 
of  the  individual  agents. 


m.  ARE  PEOPLE  BEING  EXPOSED  TO  MORE  RADIATION  NOW  THAN  IN 
THE  PAST? 

Because  of  the  advent  of  a greater  and  greater  number  of  consumer 
products  that  emit  radiation. ..and  spare  the  user  from  hazardous 
radiation  exposure  only  by  virtue  of  adequate  design... the  potential  for 
exposure  from  consumer  products  has  increased.  With  respect  to  medi- 
cal radiation,  where  human  exposure  is  necessary  to  achieve  the  desired 
result,  actual  exposure  may  also  be  on  the  increase  simply  because  of 
the  greater  number  of  medical  radiologic  procedures  being  performed. 
FDA  radiation  control  efforts  are  designed  to  keep  this  exposure  to  a 
minimum  commensurate  wfith  the  medical  benefits  which  accrue  from 
it. 

Usage  figures  are  dramatic.  For  example,  approximately  13  million 
color  television  sets,  that  can  emit  x radiation,  without  proper  design 
safeguards,  are  now  manufactured  annually  for  the  U.5.  market.  The 
increased  sale  of  microwave  ovens  has  led  to  the  prediction  that  11 
million  ovens. ..each  potentially  capable  of  exposing  the  user  to  sub- 
stantial amounts  of  microwave  radiation  unless  designed  and  manufac- 
tured properly... will  be  in  use  in  this  country  by  1980.  The  list  grows, 
with  ^77  x-ray  baggage  systems  now  operating  in  one-third  of  major  U.S. 
airports,  and  annual  sales  of  ultraviolet-emitting  sunlamps  now  ap- 
proaching the  l million  mark.  In  the  medical  field,  the  number  of  x- 
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ray  examinations  has  risen  steeply  in  recent  years.  Between  1964  and 
1970,  the  annual  number  of  examinations  in  the  United  States  had 
increased  24  percent,  from  173  million  to  21 2 million.  An  extrapolation 
of  this  data  shows  that  approximately  270  million  examinations  will  be 
performed  in  1977.  A similar  rise  has  taken  place  in  nuclear  medicine, 
in  which  radioactive  materials  are  used  to  diagnose  diseases.  Between 
1971  ar>d  1973,  these  procedures  increased  by  55  percent. 

With  the  recent  advent  and  proliferation  of  x-ray  computed  tomography 
(CT)  scanners,  we  can  expect  an  even  sharper  increase  to  take  place 
in  the  number  of  examinations  performed,  and  possibly  also  in  the  av- 
erage radiation  exposure  per  examination.  Already,  approximately  400 
CT  scanners  are  being  used  on  about  100,000  patients  per  year,  and  it 
has  been  projected  that  seven  times  this  number  of  machines  and 
patients  will  be  reached  in  the  years  to  come. 

Sometimes  a specific  diagnostic  x-ray  procedure  can  undergo  a rapid 
increase  in  utilization  over  a short  period  of  time.  This  is  the  case  with 
mammography  (x-ray  examination  of  the  breast),  which  is  used  for  the 
early  detection  of  breast  cancer.  This  procedure,  in  which  relatively 
large  amounts  of  radiation  are  delivered  to  a particularly  radiosensitive 
tissue,  was  scarcely  used  as  recently  as  15  years  ago.  It  is  now  being 
performed  on  approximately  2 million  U.S.  women  annually,  and  health 
authorities  are  increasingly  concerned  about  balancing  the  benefit  of 
x-ray  cancer  detection  against  the  risk  of  inducing  cancers  from  the 
radiation. 

Experience  with  the  delayed  consequences  of  past  medical  radiation 
reinforces  our  concern.  In  the  1930's  through  the  mid- 1950's,  x-ray 
treatments,  then  believed  harmless,  were  used  for  a wide  variety  of 
benign  conditions,  from  acne  to  tonsillitis.  Today,  patients  who 
received  this  therapy  as  children  are  being  advised  to  have  periodic 
thyroid  checkups,  since  it  has  become  clear  that  the  risk  of  thyroid 
cancer  is  significantly  increased  as  a result  of  the  radiation  treatment. 
A study  of  individuals  who  received  x-ray  treatments  of  the  scalp,  (tinea 
capitis)  resulted  in  similar  findings. 


IV.  WHAT  IS  THE  FDA'S  STRATEGY  FOR  MINIMIZING  EXPOSURE? 

The  radiation-emitting  products  which  pose  a risk  to  public  health  and 
with  which  the  Agency  is  concerned  fall  primarily  into  two  general 
categories:  (1)  medical  and  dental  products,  such  as  x-ray  machines, 
diathermy  (heat  producing)  treatment  devices  and  diagnostic  ultrasound 
devices;  and  (2)  consumer  products  such  as  color  television  sets  and 
microwave  ovens,  as  well  as  commercial  products  not  used  directly  by 
consumers,  such  as  airport  x-ray  baggage  inspection  systems,  and 
certain  industrial  sources  such  as  laser  devices. 

These  two  classes  of  products  call  for  different  strategies  to  minimize 
exposure.  In  the  case  of  consumer  products  in  which  human  exposure 
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to  radiation  is  only  incidental  to  the  intended  use  (e.g.,  the  television 
set  or  microwave  oven),  the  goal  is  essentially  to  eliminate  any  sig- 
nificant exposure  by  means  of  design  and  manufacturing  safeguards. 
These  are  generally  promulgated  through  regulatory  performance 
standards  that  severely  limit  the  amount  of  radiation  a user  could 
receiver' 

The  situation  is  more  complex  with  respect  to  radiation-emitting  devices 
used  in  medicine,  where  the  exposure  of  the  patient  is  the  desired 
outcome  of  the  diagnostic  or  therapeutic  procedure.  In  this  instance 
the  Agency  has  several  concomitant  goals.  The  first  is  to  help  assure 
that  radiologic  procedures  are  ordered  by  physicians  or  dentists  only 
when  they  are  clinically  needed.  This  is  accomplished  through  the 
development  of  voluntary  recommendations  on  good  radiologic 
practices,  and  the  education  of  practitioners  wTk>  prescribe  radiologic 
examinations.  The  second  goal  is  to  help  assure  that  once  a radiologic 
procedure  is  prescribed  it  will  be  carried  out  with  a minimum  of 
radiation  exposure  to  the  patient.  This  is  accomplished  by  means  of 
regulatory  performance  standards  for  the  manufacture  of  medical 
radiation  equipment,  and  through  educational  programs  for  radiologists 
and  medical  radiation  technologists.  To  complement  these  educational 
efforts  for  health  care  personnel,  the  FDA  also  educates  consumers  on 
how  to  help  minimize  their  own  exposure  to  radiation. 

It  should  be  noted  that  although  the  Radiation  Control  for  Health  and 
Safety  Act  requires  the  HEW  Secretary  to  set  standards  for  radiation- 
emitting  electronic  products,  it  does  not  provide  for  legal  sanctions 
against  improper  use  of  this  equipment.  Thus  the  FDA's  programs  to 
improve  radiation  usage  practices  must  be  voluntary  in  nature,  relying 
on  the  education  of  practitioners  and  auxiliary  personnel. 


V.  WHAT  ARE  THE  RESULTS  OF  FDA’S  EFFORTS  TO  DATE  WITH 
MEDICAL  AND  DENTAL  PRODUCTS?  WHAT  WILL  BE  THE 
RESULTS  OF  NEW  INITIATIVES? 


REGARDING  EQUIPMENT  PERFORMANCE... 


A.  Patients  are  being  exposed  to  less  unnecessary  radiation  exposure 
from  diagnostic  x-ray  machines. 

One  source  of  needless  radiation  exposure  of  patients  during  x-ray 
examinations  is  x-ray  equipment  that  performs  inconsistently.  In 
addition,  if  the  operator  of  the  x-ray  machine  does  not  adjust  the 
size  of  the  x-ray  beam  to  the  size  of  the  film  or  smaller,  parts  of 
the  patient's  body  outside  the  area  of  clinical  interest  (including 
radiosensitive  organs  such  as  the  reproductive  organs  and  the 
thyroid  gland)  may  be  unnecessarily  exposed. 
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To  address  this  problem,  the  FDA  promulgated  the  Federal  Per- 
formance Standard  for  Diagnostic  X-Ray  Equipment  in  August  1974. 
The  standard,  which  applies  to  all  general  purpose  x-ray  machines 
manufactured  after  that  date,  insures  that  the  radiation  output  of 
x-ray  equipment  is  consistent,  that  it  is  installed  properly,  and  that 
those  who  use  the  machines  receive  adequate  information  about 
operation  and  maintenance,  tn  addition,  the  standard  requires 
machines  to  either  automatically  adjust  the  beam  size  before  an 
exposure  can  be  made,  or  to  be  inoperable  until  the  x-ray 
technologist  manually  makes  the  proper  adjustment. 

For  x-ray  machines  sold  in  1976,  the  saving  in  future  health  care 
costs  as  a result  of  the  lowered  radiation  exposure  produced  by  the 
standard  is  estimated  to  be  in  excess  of  $70  million.  This  cost 
savings  results  primarily  from  the  provision  in  the  x-ray  standard 
just  discussed  which  is  concerned  with  the  limitation  of  the  x-ray 
beam  to  the  size  of  the  x-ray  film,  thereby  eliminating 
unproductive  radiation  exposure  which  would  increase  the  potential 
health  hazard. 

B.  Dental  patients  and  personnel  are  no  longer  risking  burns  from  faiity 
ultraviolet  plastic-hardening  devices. 

Approximately  25  percent  of  practicing  U.S.  dentists  are  using  a 
device  that  produces  ultraviolet  radiation  to  harden  plastic  mate- 
rials used  in  the  restoration  of  teeth.  The  longer  wavelength 
ultraviolet  light  from  the  device  is  necessary  to  harden  the  plastic 
material,  but  the  shorter  wavelength  ultraviolet  radiation  is  not 
necessary  and  can  be  hazardous.  A properly  designed  device, 
therefore,  provides  filtration  to  remove  this  unnecessary  radiation. 

Alerted  by  over  200  reports  of  skin  and  eye  burns  among  dentists 
and  patients,  the  Agency  found  that  one  model  of  this  device,  the 
Nuva-Lite,  was  producing  short  wavelength  ultraviolet  leakage 
radiation.  Based  on  these  injuries,  a defect  was  declared  on  this 
product  under  provisions  of  P.L.  90-602.  The  manufacturer  was 
required  to  conduct  an  extensive  retrofit  program  of  all  the  de- 
vices in  use  by  the  dental  profession.  The  corrective  action  enabled 
120,000  dentists  to  safely  continue  the  use  of  a dental  restoration 
process. 

C.  Medical  diathermy  equipment  will  be  more  reliable. 

Ultrasound,  a form  of  energy  similar  to  but  higher  in  frequency 
than  ordinary  sound  waves,  is  used  by  physicians  and  physical 
therapists  for  "deep  heating"  treatments  to  relieve  pain  and  pro- 
mote healing  in  muscles  and  joints.  Similar  therapeutic  effects  are 
obtained  with  microwave  therapy  (diathermy)  devices  that  also 
produce  such  heating  effects.  Approximately  15,000  medical 
microwave  diathermy  units  are  in  use,  delivering  about  50  million 
treatments  per  year  to  7 million  patients.  Millions  of  patients  are 
also  treated  each  year  with  ultrasonic  therapy  equipment.  The 
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radiation  output  of  these  units  is  inconsistent  and  not  readily 
measurable  by  the  operator.  Some  of  these  machines  cannot  deliver 
enough  radiation  for  adequate  treatment  while  others  produce  too 
much,  resulting  in  injury  to  sensitive  tissues. 

The  FDA  has  issued  a proposed  ultrasonic  therapy  performance 
standard,  which  would  require  that  these  devices  deliver  a 
prescribed  amount  of  ultrasonic  energy  to  the  patient,  and  that 
sufficient  information  on  radiation  output  be  supplied  to  allow 
medical  personnel  to  make  informed  judgments  regarding  safe  and 
proper  use.  Asimilar  standard  for  microwave  diathermy  equipment 
is  also  under  development. 

D.  State  regulations  for  control  of  radiation  are  more  consistent  and 
compatible. 

All  of  the  50  States  have  radiation  control  programs  whose  activ- 
ities are  mandated  by  State  legislation.  Nearly  all  of  these  have 
specific  regulations  for  radiation  protection  activities.  It  is  im- 
portant that  these  regulations  be  sufficiently  uniform  to  enable  the 
States  to  conduct  adequate  protection  programs  and  that  State 
regulations  be  compatible  with  various  Federal  requirements.  In 
conjunction  with  the  Conference  of  Radiation  Control  Program 
Directors,  an  organization  comprised  of  the  representatives  from 
State  and  local  radiation  control  agencies,  the  FDA’s  Bureau  of 
Radiological  Health  coordinates  the  development  of  Suggested  State 
Regulations  for  Control  of  Radiation.  Over  40  States  have  devel- 
oped comprehensive  radiation  control  regulations  based  on  the  use 
of  this  model;  these  regulations  address  x-ray  equipment  manufac- 
tured both  before  and  after  the  promulgation  of  the  Federal  per- 
formance standard. 


REGARDING  JUDGMENT  IN  ORDERING  EXAMINATIONS... 


A.  Medical  students  and  practicing  physicians  are  receiving  better 
training  in  good  radiation  practices. 

Part  of  the  unnecessary  radiation  exposure  received  by  patients 
derives  from  the  sometimes  insufficient  training  received  by  phy- 
sicians regarding  the  judgment  to  be  used  in  selecting  patients  for 
radiologic  examinations,  conducting  radiologic  procedures,  and 
interpreting  the  final  results.  To  help  improve  this  situation,  FDA 
(under  a contract  with  the  University  of  California)  has  developed 
a comprehensive  learning  system  to  teach  all  the  elements  of  x-ray 
usage,  including  radiation  protection,  to  medical  students  and 
practicing  physicians.  This  system,  called  the  Radiological  Health 
-Sciences  Learning  Laboratory  (RHSLL),  serves  as  an  effective 
"pipeline"  for  disseminating  the  Agency’s  radiation  protection  mes- 
sages to  physicans  in  training. 
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Thus  far,  49  medical  schools  (approximately  half  of  those  in  the 
United  States)  have  purchased  the  learning  laboratory,  and  an 
additional  26  orders  are  on  hand.  Several  foreign  countries  have 
also  purchased  the  system.  It  is  anticipated  that  by  1980  a learning 
laboratory  will  be  in  every  U.S.  medical  school.  Approximately 
7,000  medical  students  and  radiology  residents  presently  use  the 
learning  laboratory  each  year. 

B.  More  is  known  about  the  quantitative  risks  of  certain  x-ray 
procedures. 

The  Agency's  action  programs  are  based  upon  the  underlying 
assumption  that  radiation  exposure,  even  at  low  levels,  can  pose 
some  biological  risk.  Quantifying  these  risks,  especially  from  x- 
ray  procedures  that  deliver  relatively  high  radiation  doses,  is  im- 
portant in  establishing  FDA  priorities  and  providing  a firm  scien- 
tific basis  for  its  actions. 

Mammography,  a relatively  high-dose  examination,  is  presently 
employed  to  examine  the  breasts  of  approximately  2 million 
American  women  annually  for  the  purpose  of  early  cancer 
detection.  Considerable  concern  has  arisen  about  the  possibility 
of  inducing  breast  cancer  as  a result  of  this  x-ray  exposure.  Thus, 
it  is  vital  to  have  a quantitative  estimate  of  the  risk  in  order  to 
formulate  a rational  approach  to  the  use  of  this  diagnostic  tech- 
nique. In  this  connection, -FDA  has  studied  recent  data  on  breast 
cancer  in  women  following  radiation  exposure  and  developed  a risk/ 
benefit  analysis  of  mam mographic  screening  for  breast  cancer  that 
sheds  some  light  on  the  potential  risk  of  screening  asymptomatic 
women  in  the  general  population.  The  data  reveal  that  there  may 
be  no  measurable  benefit  of  screening  asymptomatic  women  under 
50  years  of  age,  yet  upwards  of  15  cancers/ 100,000  women  could 
appear  as  a result  of  the  radiation  dose  from  such  screening.  One 
of  the  resulting  public  health  actions  has  been  the  conclusion  by 
public  health  authorities  that  asymptomatic  women  under  50  years 
of  age  not  receive  routine  screening,  since  they  would  accrue  more 
damage  from  the  resulting  radiation  exposure  than  could  be  offset 
by  the  benefit  of  early  detection  of  tumors. 

C.  Women  and  their  physicans  are  becoming  more  aware  of  the 
problems  associated  with  x-ray  exposure  during  pregnancy. 

Although  it  has  been  known  for  many  years  that  the  developing 
embryo  or  fetus  is  especially  sensitive  to  radiation  injury,  physi- 
cians often  order  abdominal  x-ray  examinations  for  women  without 
realizing  that  they  are  (or  may  be)  pregnant.  Good  practice 
dictates  that  the  physician  should  ascertain  the  pregnancy  status 
of  a young  woman  when  an  abdominal  radiologic  examination  is 
being  considered.  Nonetheless,  several  studies  have  shown  that  the 
physician  frequently  fails  to  find  out  about  pregnancy  before 
ordering  radiologic  procedures  that  might  place  the  unborn  child  in 
the  direct  x-ray  beam. 
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The  FDA  is  developing  an  approach  toward  reducing  the  amount  of 
unintentional  abdominal  irradiation  of  pregnant  women  that 
emphasizes  the  collective  responsibilities  of  the  referring  physi- 
cian, the  patient,  the  radiologist  and  the  x-ray  technologist.  For 
the  referring  physician  and  radiologist,  the  Agency  is  developing 
recommendations  for  the  clinical  management  of  pregnant  and 
potentially  pregnant  patients.  For  the  patient,  we  are  developing 
educational  programs  stressing  the  need  to  inform  the  doctor  of  a 
possible  pregnancy.  And  for  the  x-ray  technologist,  we  are 
developing  educational  packages  to  improve  practices  that  keep 
exposure  to  a minimum.  Should  the  recommendations  result  in  a 
one-third  reduction  in  the  number  of  x-ray  procedures  conducted 
during  pregnancy,  approximately  100  cases  of  childhood  cancer 
would  be  averted  each  year.  Assuming  an  average  cost  of  $10,000 
in  medical  costs  per  cancer  case,  this  would  result  in  a saving  of  1 
million  dollars  per  year. 


REGARDING  TECHNIQUES  IN  PERFORMING  EXAMINATIONS... 


A.  Dental  patients  are  receiving  less  unnecessary  radiation  exposure 
during  x-ray  examination  because  of  improved  quality  control. 

Because  of  poor  x-ray  techniques,  including  inadequate 
development  of  films,  a substantial  proportion  of  the  population  has 
been  receiving  unnecessarily  high  radiation  exposure  from  dental 
x-ray  examinations.  To  deal  with  this  problem,  FDA  has  developed 
the  Dental  Exposure  Normalization  Technique  (DENT)  program, 
a dose  reduction  project  which  is  carried  out  by  State  and  local 
radiation  control  agencies.  A simple  radiation  measuring  device 
is  mailed  to  all  of  the  dental  offices  in  the  State  or  local  juris- 
diction, and  is  exposed  by  the  dentist  as  though  he  were 
radiographing  a patient.  The  device  is  mailed  back  to  the  radiation 
control  agency,  where  it  is  evaluated.  Dental  facilities  with 
abnormally  high  exposures  are  then  visited  by  an  agency  repre- 
sentative and  corrective  actions  are  suggested.  Presently,  the 
DENT  program  is  being'used  to  monitor  about  75,000  dental  x-ray 
machines  constituting  approximately  two-thirds  of  those  in  the 
United  States.  States  which  have  completed  the  DENT  program 
have  reported  an  average  reduction  in  patient  exposure  of 
approximately  40  percent. 

B.  Women  receiving  mammography  will  be  assured  of  receiving  mini- 
mum radiation  to  the  breast. 

Mammography  (x  rays  of  the  breast)  are  presently  being  performed 
on  large  numbers  of  women  for  the  early  detection  and  diagnosis  of 
breast  cancer.  Investigations  have  shown  a wide  variation  in 
radiation  exposure  of  the  breast  from  these  examinations  from 
facility  to  facility,  with  unnecessarily  high  exposures  often  being 
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delivered  because  of  poor  x-ray  techniques.  To  help  correct  this, 
the  FDA  has  developed  a monitoring  program  called  Breast  Expo- 
sure: Nationwide  Trends  (BENT),  designed  to  be  carried  out  by 
State  and  local  radiation  control  agencies  in  a manner  similar  to 
the  DENT  program  described  above.  In  this  project,  radiation 
measurement  devices  are  mailed  to  hospitals  and  offices  where 
mammography  is  conducted,  and  are  exposed  to  x rays  that  a 
woman  would  receive  during  mammography.  When  the  devices  are 
returned  to  the  radiation  control  agency  and  the  radiation  exposure 
determined,  those  facilities  with  unusually  high  or  low  exposures 
are  visited  for  corrective  action.  This  program  has  demonstrated 
that  it  can  significantly  reduce  the  radiation  dose  to  the  breast 
from  mammography,  sometimes  as  much  as  tenfold.  The  program 
is  now  being  tested  in  5 States  and  T 5 more  are  ready  to  begin  with 
support  from  the  National  Cancer  Institute.  It  is  hoped  to  expand 
the  program  so  that  all  50  States  will  participate  over  the  next  2 
years.  It  is  estimated  that  a nationwide  program  will  avert  40 
deaths  from  radiation- induced  cancer  each  year,  saving  at  least 
$400,000  in  direct  health  care  costs. 

C.  Better  quality  assurance  procedures  in  medical  facilities  will  result 
in  less  radiation  exposure  and  better  x-ray  diagnoses. 

A recent  evaluation  of  the  Government's  black  lung  (pneumocon- 
iosis) program  indicated  that  as  many  as  50  percent  of  the  x-ray 
films  of  miners  submitted  by  nonradiologist  physicians  in  connection 
with  this  project  were  of  such  poor  quality  as  to  be  diagnostically 
unusable.  Bureau  surveys  have  shown  that  x-ray  films  of  poor 
diagnostic  quality  are  often  accompanied  by  unnecessarily  high 
patient  exposure.  The  sources  of  poor  film  quality  are  varied  and 
complex,  and  the  Agency  has  initiated  a program  to  determine 
common  reasons  for  inadequate  radiographs  and  to  develop  simple, 
effective  methods  that  practitioners  and  x-ray  technologists  can  use 
to  assure  quality  work.  -Through  the  FEDERAL  REGISTER  mecha- 
nism, the  FDA  will  formally  recommend  that  facilities  institute 
qualtiy  assurance  programs.  As  the  tools  and  techniques  for  quality 
assurance  procedures  are  developed,  they  will  be  made  available  to 
those  who  need  them.  Assuming  that  7-8  percent  of  the 
approximately  500  million  medical  x-ray  films  produced  annually 
are  repeated  because  of  poor  quality  assurance,  eliminating  these 
unnecessary  retakes  will  lead  to  yearly  savings  of  at  least  144 
million  dollars. 

D.  X-ray  technologists  are  receiving  improved  training  in  protecting 
their  patients. 

Various  surveys  have  shown  that  x-ray  technologists  commonly 
employ  poor  radiation  protection  practices,  leading  to  unnecessary 
radiation  exposure  of  persons  undergoing  x-ray  examinations. 
Practices  such  as  failure  to  use  gonad  shielding,  failure  to  restrict 
the  size  of  the  x-ray  beam  to  the  size  of  the  anatomical  pati  being 
examined,  and  the  use  of  a wide  range  of  exposures  for  the  same 
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type  of  examination  all  contribute  to  this  unnecessary  exposure. 
These  poor  practices  are  due  in  large  measure  to  inadequate  training 
or  inadequate  motivation  regarding  radiation  protection.  To  upgrade 
the  technologist's  knowledge  and  concern  in  this  area,  FDA  has 
developed  a standard  syllabus  on  radiation  protection  to  be  used 
in  all  x-ray  technologist  schools.  FDA  has  also  designed  and  produced 
a series  of  packaged  training  kits  on  radiation  protection  and 
made  them  available  through  the  National  Audiovisual  Center 
to  both  schools  of  radiologic  technology  and  hospitals.  To  deal 
with  the  problem  of  those  technologists  already  in  practice,  a 
voluntary  system  for  the  continuing  education  of  x-ray  machine 
operators  is  being  developed. 

Approximately  1,500  of  the  packaged  training  kits  have  been  sold 
and  it  is  estimated  that  10,000  to  12,000  individuals  view  this 
material  each  year.  When  the  system  for  continuing  education  is 
completed,  it  will  reach  about  20^000  of  the  estimated  7 5,000 
credentialed  x-ray  machine  operators  annually. 

E.  The  eeneral  population  will  be  receiving  less  exposure  of  the 
reproductive  organs  because  of  better  utilization  of  gonad  shielding. 

During  1 970,  approximately  5 million  abdominal  x-ray  examinations 
were  received  by  boys  and  men  under  the  age  of  45  in  the  United 
States.  In  approximately  27  percent  of  those  procedures  a sub- 
stantial x-ray  dose  was  received  by  the  testes  because  of  their 
location  in  or  adjacent  to  the  x-ray  field.  Much  of  this  exposure, 
which  increases  the  risk  of  genetic  damage,  is  unnecessary,  and 
could  be  avoided  through  the  use  of  gonad  shielding.  Vet  the  lim- 
ited data  available  on  the  use  of  gonad  shielding  show  that  it  is 
employed  in  less  than  one-third  of  the  x-ray  examinations  where 
it  would  be  appropriate. 

To  encourage  increased  use  of  gonad  shielding,  FDA  has  developed 
guidelines  on  the  use  of  shielding  and  published  them  in  the 
FEDERAL  REGISTER  as  a medical  recommendation.  This  infor- 
mation was  recently  provided  to  all  U.S.  radiologists.  In  addition, 
the  Agency  is  working  with  professional  organizations  to  promote 
the  use  of  shielding.  Implementation  programs  have  also  been 
instituted  in  Federal  medical  facilities.  Assuming  a 50  percent 
utilization  rate  for  gonad  shielding,  the  present  value  of  future 
health  care  costs  averted  is  at  least  $900,000. 

F.  A safer  form  of  radioactive  iodine  is  now  available  for  diagnostic 
use. 

The  radioisotope  iodine- 1 31  traditionally  has  been  employed  for 
many  years  to  study  the  thyroid  gland  in  patients.  Iodine- 123, 
another  radioactive  form  of  iodine,  can  yield  the  same  diagnostic 
results  with  only  a small  fraction  of  the  radiation  dose  to  the 
patient.  However,  this  type  of  iodine  is  difficult  to  produce  in 
large  enough  quantities  for  widespread  use.  With  the  assistance  of 
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NASA,  FDAdeveloped  a new  production  method  for  iodine-  1 23  that 
can  produce  usable  quantities  of  a highly  pure  formof  this  material. 
Due  in  part  to  this  effort,  iodine- 123  is  now  commercially  available 
for  thyroid  studies.  Through  publications  and  professional 
conferences,  the  FDA  is  encouraging  clinicians  to  use  iodine-123 
in  place  of  iodine- 1 31.  If  one-third  of  the  300,000  radioiodine 
procedures  are  performed  with  iodine- 1 23,  it  can  be  estimated  that 
health  care  savings  from  averted  thyroid  cancers  will  be  approxi- 
mately I million  dollars  each  year. 

G.  Patients  receiving  radiation  therapy  will  be  assured  of  accurate 
dosage. 


Radiation  therapy  is  used  primarily  to  treat  various  forms  of 
cancer.  It  is  estimated  that  approximately  300,000  persons  are 
treated  annually  with  radioactive  sealed  sources  such  as  cobalt-60. 
In  order  to  successfully  treat  the  tumor  and  spare  normal  adjacent 
tissue  from  needless  irradiation,  therapy  machines  must  be 
accurately  calibrated  in  advance,  and  the  dose  delivered  to  the 
tumor  site  carefully  calculated.  A variation  in  radiation  dose  of 
as  little  as  8-10  percent  may  result  in  failure  to  cure,  or  in  an 
unnecessarily  high  incidence  of  side  effects.  It  has  been  estimated 
that  30,000  people  per  year  who  should  be  cured  are  not  because 
of  errors  such  as  inaccurate  dose  delivery. 

The  FDA  has  conducted  two  surveys  of  radiation  therapy  equipment 
which  have  disclosed  that  while  most  facilities  can  deliver  an 
adequately  precise  dose,  unnecessary  errors  in  dose  calculation  and 
in  dose  delivery  do  occur  in  some  instances.  For  example,  5 per- 
cent of  the  units  surveyed  could  not  deliver  a dose  within  plus  or 
minus  10  percent.  This  can  be  extrapolated  to  estimate  that  10,000 
treatments  annually  are  potentially  ineffective.  As  a result  of 
these  investigations,  the  Agency  has  published  in  the  FEDERAL 
REGISTER  a "Notice  of  Intent"  to  develop  regulations  or  recom- 
mendations for  therapy  equipment  used  in  the  treatment  of  cancer. 


VI.  WHAT  ARE  THE  RESULTS  OF  FDA'S  EFFORTS  WITH  CONSUMER 
PRODUCTS? 

A.  Viewers  of  color  television  need  no  longer  be  concerned  about 
x-ray  exposure. 

X rays  may  be  produced  when  electrons  are  accelerated  by  high 
voltage  in  a vacuum.  Since  many  of  the  components  in  television 
sets  operate  at  thousands  of  volts,  there  is  potential  for  x-ray 
generation  and  the  escape  of  these  x rays  from  the  receiver  cabinet 
or  picture  tube.  This  is  the  source  of  the  radiation  that  today 
makes  TV  sets  a potential  even  though  relatively  small  hazard. 

Approximately  13  million  TV  sets  were  manufactured  for  the  U.S. 
market  in  1976.  It  is  estimated  that  there  is  an  average  of  more 
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than  one  television  set  in  every  home  in  the  United  States. 
Virtually  the  entire  U.S.  population  could  be  exposed  to  x radiation 
from  poorly  designed  TV  sets.  Using  assumptions  about  viewing 
time,  viewing  population,  viewing  distance  and  an  estimation  of 
viewer  exposure,  it  can  be  calculated  that  16  cancer  deaths  per 
year  could  have  occurred  as  a result  of  unnecessary  radiation 
leakage  from  television  receivers  in  the  absence  of  the  FDA 
standard. 

In  May  1967,  the  Public  Health  Service  announced  that  110,000 
color  TV  sets  of  a particular  manufacturer  had  the  potential  for 
emitting  x radiation  at  levels  in  excess  of  the  industry's  own 
voluntary  standard.  The  Bureau  of  Radiological  Health  subsequently 
found  that  6 percent  of  the  color  TV  sets  it  tested  in  the 
Washington,  D.C.  metropolitan  area  emitted  x radiation  in  excess 
of  the  industry  standard.  These  findings  contributed  to  the 
introduction  and  eventual  passage  of  P.L.  90-602,  the  Radiation 
Control  for  Health  and  Safety  Act  of  1968. 

A performance  standard  for  television  receivers  was  published  on 
December  25,  1969,  and  became  effective  on  January  I 5,  1970.  ft 
applies  to  all  television  receivers,  not  just  to  color  TV,  and  limits 
the  amount  of  x radiation  that  can  be  emitted  from  the  external 
surface  of  the  set  when  it  is  operated  under  the  most  extreme 
conditions. 

The  millions  of  TV  sets  now  manufactured  each  year  for  the  United 
States  emit  virtually  no  x radiation  under  normal  household  use.  The 
FDA's  enforcement  efforts  have  controlled  TV  x radiation  by- 
assuring  that  the  industry  will  use  conservative  TV  component  and 
circuit  designs.  The  effectiveness  of  the  standard  has  been 
demonstrated  through  a review  of  manufacturer  reports, 
inspections  of  TV  manufacturing  plants,  and  in-house  laboratory 
tests.  When  the  Agency  occasionally  finds  TV  receivers  that  fail  to 
comply  with  the  standard,  the  manufacturer  must  initiate  correc- 
tive actions  to  bring  the  product  into  compliance.  Twenty-five 
defect  or  noncompliance  actions  have  been  taken  since  1 969.  These 
actions  involved  more  than  480,000  TV  receivers  which  had  the 
potential  to  emit  x rays  in  excess  of  the  allowable  limits  prescribed 
by  the  standard.  Thus,  these  TV  receivers  no  longer  pose  a health 
hazard. 

B.  Owners  of  microwave  ovens  can  no  longer  be  exposed  to  hazardous 
levels  of  radiation. 

The  manufacture  of  microwave  ovens  has  increased  from  an 
estimated  40,000  in  1968  to  more  than  1£  million  units  in  1976. 
Today,  millions  ot  people  use  microwave  ovens  in  their  homes,  in 
institutions,  and  in  commercial  establishments.  It  is  estimated  that 
more  than  1 1 million  ovens  will  be  in  use  by  1980. 
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Users  of  certain  early  models  of  microwave  ovens  may  have  been 
exposed  to  unnecessary  radiation  from  leakage  around  the  oven  door 
or  from  failure  of  the  oven  to  turn  off  when  the  door  was  opened. 
Surveys  performed  in  1969  showed  that  a significant  percentage 
of  microwave  ovens  leaked  in  excess  of  the  voluntary  industry 
standard.  Microwave  radiation  of  the  type  produced  by  microwave 
ovens  can  produce  biological  damage,  including  cataracts.  These 
survey  results  led  to  the  promulgation  of  a performance  standard 
for  microwave  ovens  that  became  effective  in  1971. 

The  standard  has  resulted  in  overall  improvements  in  oven  design. 
For  example,  door  seals,  safety  interlocks,  door  latches,  and  door 
hinges  are  now  greatly  superior  to  those  on  pre-1971  ovens. 

The  FDA  monitors  compliance  with  the  standard  by  reviewing 
manufacturer  reports,  inspecting  manufacturing  plants,  and  testing 
ovens  at  the  manufacturing  site  and  in  FDA  laboratories.  Micro- 
wave  ovens  are  also  tested  on  a sampling  basis  in  actual  use  in 
homes. 

Since  the  effective  date  of  the  standard,  over  60,000  ovens  have 
been  found  in  noncompliance  and  have  been  corrected. 

C.  Airline  personnel  and  passengers  are  not  being  exposed  to  x rays 
from  baggage  inspection  systems. 

The  use  of  x-ray  systems  for  security  surveillance  purposes  evolved 
from  the  introduction  of  x-ray  equipment  in  airports  for  screening 
hand  carried  luggage.  Since  the  first  units  were  installed  in  early 

1973,  the  numbers  have  grown  to  an  estimated  477  units  in  routine 
service  at  one-third  of  major  U.S.  airports.  Approximately  two 
hundred  million  passengers  board  airplanes  annually  in  the  United 
States.  Coupled  with  the  anticipated  increased  usage  of  similar  x- 
ray  devices  in  other  public  facilities,  a majority  of  the  United 
States  population  may  come  into  contact  with  these  devices. 

These  systems  are  located  in  areas  accessible  to  the  general  public. 
Operators  have  had  little  or  no  training  in  radiation  safety,  and 
heavy  reliance  must  be  placed  on  engineered  safeguards,  rather 
than  administrative  controls.  Radiation  safety  problems  could  arise 
from  external  leakage  of  radiation,  access  to  the  primary  x-ray 
beam,  or  safety  system  failure. 

The  FDA  began  its  investigation  of  the  safety  of  these  devices 
shortly  after  their  introduction  into  U.S.  airports  in  early  1973.  In 
many  systems,  it  was  found  that  leakage  and  scatter  radiation  to 
both  operator  and  passenger  was  excessive,  and  that  the  means 
provided  to  prohibit  entry  of  personnel  into  the  primary  x-ray  beam 
was  inadequate  or  nonexistent.  Without  FDA  controls,  it  would  be 
possible  for  operators  to  accumulate  an  exposure  of  about  30  R.  In 

1974,  the  Agency  published  a performance  standard  applicable  to 
baggage  x-ray  systems,  with  an  effective  date  15  days  following 
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publication.  There  have  been  no  reports  of  accidental  exposure  as 
a result  of  system  failure,  and  field  survey  data  indicate  that 
radiation  levels  fall  below  that  required  by  the  standard. 
Therefore,  virtually  no  radiation  hazard  exists  for  either  operators 
or  airline  passengers. 

D.  Laser  devices  are  being  better  designed  for  safety. 

A growing  variety  of  commercial  laser  products  are  used  for  the 
demonstration  of  physical  and  optical  properties  in  scientific 
education;  the  transfer  of  intense  levels  of  energy  to  materials; 
cutting  and  drilling;  and  reading,  storing,  transmitting,  and 
displaying  information  in  communications. 

In  view  of  the  knowledge  of  the  serous  eye  and  skin  injuries 
associated  with  accidental  exposure  to  laser  radiation,  FDA 
developed  a performance  standard  for  laser  products  that  became 
effective  in  August  1976.  The  standard  requires  the  elimination 
or  containment  of  laser  radiation  that  need  not  be  accessible  for 
the  performance  of  the  intended  function  of  the  laser  product.  For 
laser  radiation  that  must  be  accessible,  the  standard  requires  an 
indication  of  the  presence  of  laser  radiation,  certain  means  to 
control  radiation,  and  adequate  warnings  to  all  personnel  of  the 
potential  hazard,  through  the  use  of  product  labels  and  instructions. 

Assurance  of  compliance  with  the  standard  is  made  possible  through 
a unique  transportable  measurement  system  developed  by  the 
Agency.  Compliance  actions  thus  far  have  resulted  in  product 
corrections  and  recalls,  including  a laser  telecommmunications 
facsimile  device  used  by  one  of  the  major  news  wire  services. 

E.  People  will  not  risk  eye  damage  from  mercury  vapor  lamps. 

Mercury  vapor  lamps  are  used  widely  for  lighting  in  public  places, 
including  gymnasiums,  sports  arenas,  streets,  shopping  centers, 
and  industrial  facilities.  Should  the  outer  glass  envelope  of  the 
lamp  be  broken,  it  may  continue  to  operate  and  can  emit  intense 
short  wavelength  ultraviolet  radiation.  Exposure  to  this  radiation 
can  cause  skin  and  eye  burns.  Over  200  individuals  have  reportedly 
sustained  injuries  from  faulty  mercury  vapor  lamps. 

Upon  receiving  reports  from  State  officials  of  injuries  from  broken 
mercury  vapor  lamps  in  school  gymnasiums,  FDA  provided  interim 
safety  recommendations  to  State  agencies  for  further  dissemination 
to  concerned  State  officials,  particularly  in  the  schools.  Per- 
formance standards  are  being  developed  that  will  require  the  lamps 
to  be  designed  so  that  the  inner  ultraviolet-emitting  tube  cannot 
operate  once  the  outer  glass  envelope  is  broken  or  damaged.  Manu- 
facturers of  lamps  which  do  not  incorporate  such  a safety  feature 
will,  under  the  standard,  be  required  to  warn  consumers  through 
the  use  of  advertisements  and  product  labels  that  these  types  of 
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lamps  should  be  installed  in  settings  where  people  cannot  be 
exposed. 

F.  The  risk  of  injury  from  sunlamps  will  be  reduced. 

An  estimated  800,000  to  I million  sunlamps  are  sold  each  year  in 
the  United  States.  These  devices  emit  ultraviolet  radiation  which 
is  necessary  for  skin  tanning.  Overexposure  to  ultraviolet  rays 
causes  immediate  deleterious  effects  such  as  skin  and  eye  burns, 
and  has  been  associated  with  an  increased  incidence  of  skin  cancer. 
Individuals  with  certain  medical  conditions  and  those  undergoing 
treatment  with  certain  photosensitizing  drugs  are  particularly 
susceptible  to  this  type  of  radiation. 

Based  upon  reports  from  manufacturers  and  available  biological 
evidence,  a performance  standard  for  this  electronic  product  has 
been  proposed  to  insure  its  safe  use.  The  proposed  standard  requires 
the  use  of  a timer  and  protective  eyewear,  limits  the  amount  of 
unnecessary  short  wavelength  ultraviolet  radiation,  and  provides 
users  with  adequate  safety  instructions. 


Vn.  WHAT  CONCERNS  US  ABOUT  THE  FUTURE? 

Over  the  past  few  years,  the  technology  associated  with  radiation- 
producing  devices  and  applications  has  undergone  rapid  change,  poten- 
tially exposing  more  and  more  individuals  to  an  ever  wider  variety  of 
radiation  sources.  Unfortunately,  our  knowledge  of  the  hazards  of  these 
newer  devices  and  applications,  or  of  the  ways  they  can  most  safely  and 
effectively  be  used,  is  not  always  complete  enough  to  form  the  basis 
for  public  health  action.  Thys,  the  FDA’s  new  program  initiatives  must 
be  undertaken  gradually  as  the  uncertainties  in  our  knowledge  are  filled. 
These  can  best  be  considered  in  three  categories:  (1)  uncertainty 
regarding  the  indications  for  medical  radiation  procedures;  (2)  the 
effects  of  new  technology;  and  (3)  uncertainty  regarding  the  biological 
consequences  of  exposure. 

A.  Uncertainty  regarding  the  indications  for  medical  radiation 
procedures. 

The  FDA’s  activities  in  reducing  unnecessary  medical  radiation 
exposure  have  thus  far  largely  centered  around  improving  equipment 
and  techniques.  However,  it  is  becoming  increasingly  apparent  that 
a significant  amount  of  needless  exposure  (and  needless  health  care 
costs)  can  be  attributed  to  the-ordering  of  unnecessary  radiologic 
examinations.  Part  of  this  problem  is  due  to  forces  beyond  our 
immediate  control,  such  as  medico-legal  (malpractice)  pressures 
that  may  cause  physicians  to  order  additional  diagnostic  studies. 
But  a major  reason  for  prescribing  unnecessary  radiologic  exami- 
nations may  be  that  physicians  do  not  have  at  their  disposal 
adequate  scientific  criteria  for  judging  when  and  when  not  a 
particular  x-ray  or  nuclear  medicine  procedure  may  be  useful. 
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Although  the  FDA  has  made  some  initial  progress  in  this  area  by 
developing  ordering  criteria  for  specific  population  screening  pro- 
cedures (e.g.,  mass  chest  x-ray  screening),  little  has  been  done  with 
respect  to  radiologic  examinations  as  they  are  used  to  diagnose  an 
illness  in  a specific  individual.  In  fact,  a successful  methodology 
to  develop  these  criteria  has  yet  to  be  developed.  This  is  an  im- 
portant area  that  calls  for  attention  in  the  future,  should  resources 
permit. 

B.  The  effects  of  new  technology. 

The  Agency's  primary  responsibility  with  respect  to  changes  in 
technology  is  to  assure  that  new  devices  and  applications  are 
designed,  manufactured,  and  used  in  as  safe  a manner  as  possible. 
This  sometimes  requires  us  to  develop  new  radiation  measurement 
techniques  and  tools,  to  revise  existing  equipment  performance 
standards  or  to  develop  new  ones,  and  to  selectively  promote  those 
new  technologies  that  can  contribute  to  lowered  population 
exposure. 

An  example  of  a technological  development  that  can  inherently  help 
to  reduce  radiation  exposure  is  the  advent  of  a new  type  of  inten- 
sifying screen.  Intensifying  screens  contain  a substance  that  emits 
visible  light  when  exposed  to  x rays.  When  a screen  is  placed  next 
to  an  x-ray  film,  the  visible  light  emitted  by  the  screen  helps  to 
darken  the  film.  This  permits  the  operator  to  use  a lower  x-ray 
exposure  to  produce  an  adequate  image  on  the  film,  and  at  the 
same  time  reduces  the  exposure  of  the  patient.  The  great  majority 
of  x-ray  examinations  are  presently  conducted  using  these  screens. 
In  recent  years,  a new  class  of  intensifying  screens  using  rare-earth 
phosphors  has  become  commercially  available  which  has  the 
potential  to  reduce  patient  exposure  by  about  one-half  of  that 
^produced  by  today's  conventional  screens.  It  is  easy  to  see  that  the 
magnitude  of  the  possible  exposure  reduction  on  a national  basis 
would  be  very  large,  if  successful  integration  of  this  new  tech- 
nology into' clinical  practice  were  achieved.  To  accelerate  this 
process,  the  FDA  has  demonstrated  the  exposure  reduction 
potential  of  rare-earth  screens,  and  is  promoting  their  use  among 
the  medical  community  through  professional  conferences  and 
publications. 

One  of  the  more  dramatic  examples  of  new  technology  has  been  the 
recent  introduction  of  computed  tomography  (CT)  scanning,  in 
which  an  x-ray  device  and  a minicomputer  are  combined  to  produce 
an  improved  image  of  internal  body  structures.  The  number  of 
those  devices  is  expected  to  increase  sharply  in  the  future  (see 
Section  III).  FDA  has  identified  and  must  deal  with  several 
radiation  exposure  problems  associated  with  CT  scanning.  Among 
these  are  amendments  to  the  Federal  Performance  Standard  for  x- 
ray  machines;  adequate  techniques  for  surveying  and  evaluating  CT 
equipment;  appropriate  quality  assurance  procedures  which  CT  users 
should  employ;  education  of  physicians  and  technologists;  and  the 
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issue  of  the  efficacy  of  CT  examinations  versus  conventional  x-ray 
procedures. 

C.  Concerns  about  the  biological  consequences  of  exposure. 

Although  an  impressive  body  of  knowledge  has  accumulated  docu- 
menting the  biological  effects  of  various  types  of  radiation,  there 
are  still  areas  in  which  hazards  are  suspected  but  risks  are  not 
quantifiable.  When  this  situation  applies  to  a widely  used  medical 
procedure  that  exposes  large  numbers  of  people,  there  is  an  obvious 
need  to  acquire  further  biological  information  without  delay  in 
order  to  assure  safety  to  the  public.  Diagnostic  ultrasound  is  a case 
in  point.  Harmful  effects  in  humans  have  not  as  yet  been 
demonstrated  from  the  levels  of  ultrasound  used  in  medical  diag- 
nostic tests.  But  available  data  is  sufficient  to  raise  at  least  some 
concern  about  the  safety  of  ultrasound  diagnosis,  although  present 
information  is  insufficient  to  conclusively  define  the  degree  of  risk, 
if  any.  It  is  essential  that  the  Agency  continue  to  move  forward 
in  evaluating  the  possible  hazards  from  diagnostic  ultrasound, 
particularly  since  this  modality  is  widely  used  in  obstetrics;  it  has 
been  estimated  that  over  250,000  unborn  children  are  exposed  to 
diagnostic  ultrasound  in  the  United  States  annually. 

As  scientific  information  becomes  available  that  sheds  new  light 
on  the  biological  risks  of  radiation  exposure,  the  FDA's  priorities 
and  action  programs  must  be  adjusted  accordingly,  with  greater 
emphasis  placed  on  certain  equipment  and  uses,  and  perhaps  less 
attention  devoted  to  others.  One  area  of  present  research 
investigation  is  the  possible  association  between  diagnostic  proce- 
dures using  radioactive  iodine- 1 3 1 in  children  and  subsequent  cancer 
of  the  thyroid  gland.  This  national  study  is  being  carried  out  by 
FDA  along  with  the  Nuclear  Regulatory  Commission,  the  National 
Cancer  Institute,  and  the  Environmental  Protection  Agency.  Should 
the  investigation  disclose  a cause-effect  relationship,  the  Bureau 
will  take  appropriate  action. 

A similar  case,  in  which  preliminary  evidence  suggests  a possible 
hazard,  is  the  use  of  photodynamic  inactivation  to  treat  infections 
with  the  herpes  simplex  virus.  This  treatment  requires  applications 
of  a photosensitizing  dye  to  the  viral  lesions,  followed  by  exposure 
of  the  treated  lesions  to  visible  light.  Some  preliminary  work  in 
the  FDA's  research  laboratories  suggests  a possible  long-term  risk 
of  cancer  from  this  treatment.  This  early  information  has  been 
provided  to  the  medical  community  via  the  FDA  Drug  Bulletin,  and 
further  laboratory  research  to  confirm  the  existence  of  a hazard 
is  underway. 

Even  visible  light  may  not  be  without  potential  hazard.  Recent 
research  has  indicated  that  visual  function  may  be  acutely  sensitive 
to  damage  from  fluorescent  lamps  containing  a large  component 
of  blue  light.  Indeed,  the  entire  area  of  health  effects  from  various 
sources  of  visible  light  on  visual  function  is  unknown. 
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Concern  has  recently  been  expressed  concerning  the  possible 
ha£ards  of  electronic  products  in  the  radiofrequency  range,  including 
short-wave  diathermy  and  various  currently  uncontrolled  broad- 
cast antennas.  No  definitive  information  in  this  area  is  presently 
available^  and  research  is  required.  The  FDA  is  presently  asking 
a group  of  outside  experts  to  provide  advice  on  whether  existing 
information  on  the  biological  effects  of  microwave  radiation 
can  be  applied  to  the  radio- frequency  range.  A negative  response 
would  leave  this  question  with  little  hope  of  resolution  in  the 
immediate  future. 

Finally,  an  intriguing  possibility  suggested  by  some  current  research 
is  that  there  may  be  substantial  numbers  of  persons  who  possess  a 
hypersensitivity  to  long-term  radiation  injury,  but  who  are  at 
present  indistinguishable  from  the  general  population  at  large. 


Vm.  WHERE  TO  FROM  HERE? 

To  sum  up,  we  have  two  responsibilities,  now  and  in  the  future.  The 
first  is  to  continue  tc  assure  compliance  with  present  regulatory 
standards  and  to  promote  widespread  adoption  of  existing  voluntary 
recommendations.  The  second  is  to  keep  abreast  of  evolving  technology 
and  its  associated  biological  risks,  and  to  shape  our  programs  accor- 
dingly. In  this  way,  consumers  can  continue  to  be  assured  that  their 
exposure  to  radiation  is  at  the  lowest  achievable  level  commensurate 
with  the  expected  benefits.  Stated  in  another  way,  it  is  the  respon- 
sibility of  FDA's  Bureau  of  Radiological  Health  to  make  certain  that  the 
advantages  conferred  upon  our  society  by  its  technology  are  not 
compromised  by  products  or  uses  that  result  in  unnecessary  or  unpro- 
ductive radiation. 
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Dr.  Kennedy.  At  the  outset,  it  is  useful  to  distinguish  between 
regulation  and  recommendation.  We  use  regulations  to  assure 
product  safety.  These  are  authorized  under  Public  Law  90-602  and 
that  authority  has  been  since  broadened  somewhat  by  the  Medical 
Device  Amendments  of  1976  to  the  Food,  Drug  and  Cosmetic  Act, 
which  have  extended  that  authority  to  include  total  X-ray  systems; 
for  example,  X-ray  film  processors. 

In  the  medical  area,  we  have  a diagnostic  X-ray  standard  and  are 
now  considering  the  same  for  radiation  therapy  and  for  ultrasound. 

In  the  nonmedical  area  we  have  standards  for  television  sets,  for 
cold-cathode  tubes,  microwave  ovens,  X-ray  baggage  inspection  sys- 
tems, cabinet  X-ray  machines,  and  lasers. 

Recommendations,  by  contrast,  are  used  to  improve  user  prac- 
tices in  the  areas  where  regulations  of  user  behavior  by  the  tradi- 
tional tools  used  by  regulatory  agencies  are  inappropriate  either 
because  they  are  beyond  the  existing  tradition  for  Federal  authori- 
ty or  because  we  are  walking  into  areas  in  which  the  development 
of  new  techniques  and  exercise  of  judgment  on  the  part  of  practi- 
tioners is  an  important  part  of  the  enterprise  and  one  with  which 
governments  is  traditionally  loath  to  tamper. 

Recommendations  are  being  developed,  for  example,  for  gonad 
shielding,  for  the  use  of  X-rays  in  pregnancy,  for  the  radiation 
treatment  of  benign  diseases,  for  mammography  screening,  for 
mass  chest  X-rays,  for  the  qualifications  of  X-ray  technologists,  for 
exposure  guides  for  X-ray  procedures. 

I would  now  like  to  describe  a few  of  our  previous  programs, 
taking  those  that  I outlined  at  the  beginning,  in  turn  and  starting, 
Mr.  Chairman,  with  our  biological  research  program. 

The  object  of  this  program,  in  brief,  is  to  study  and  to  estimate 
the  human  risk  from  low-level  radiations.  We  use  the  results  both 
to  set  priorities  on  programs  and  to  justify  regulatory  actions. 

I am  going  to  be  very  brief  in  my  treatment  of  these  matters,  Mr. 
Chairman,  because  I know  that  the  subcommittee  has  heard  testi- 
mony from  Dr.  Stewart  and  from  others  of  the  investigators  who 
have  made  the  main  advances  in  these  areas. 

Dr.  Stewart’s  work  and  others,  of  which  the  committee  has  heard 
in  previous  testimony  on  this  subject,  have  been  projects  funded  in 
part  by  the  Food  and  Drug  Administration.  As  you  know,  pre-natal 
exposure  to  developing  experimental  rodents  produces  visible  de- 
fects in  the  range  of  5 to  12  rads,  and  studies  on  humans  of  the 
kind  I mentioned  have  shown  delayed  effects  in  the  range  of  a half 
a rad  to  two  rads. 

FDA  is  running  its  own  program  on  the  best  sensitive  animal 
model  available,  the  beagle  dog,  by  cooperative  study  with  Colorado 
State  University;  a very  long-term  study  that  is  now  half  completed 
and  which  is  described  in  further  detail  in  our  testimony.  We  are 
already  observing  excess  cancers,  including  malignant  lymphomas 
in  irradiated  animals  in  this  study.  When  it  is  completed,  it  should 
provide  us  with  the  most  sensitive  index  we  have  to  sensitivity  in 
this  animal  model.  We  hope  it  will  provide  an  experimental  under- 
pinning for  human  data,  suggestions  for  epidemiological  work,  and 
so  on. 

FDA  has  also  supported  studies  on  the  incidence  of  thyroid 
cancer  following  radiation  treatment  for  ringworm.  This  permitted 
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some  epidemiological  studies  to  be  done  and  demonstrated  a five- 
fold risk  increase  for  thyroid  cancer  associated  with  exposures  in 
the  range  of  6 to  9 rads.  This  increased  our  concern  about  possible 
effects  of  certain  diagnostic  procedures  and  resulted  in  our  develop- 
ing a recommendation  using  a different  radioactive  isotope  of 
iodine  for  such  diagnostic  procedures  because  of  its  lower  emission 
energy. 

In  the  area  of  mammography  exposure,  we  supported  studies  of 
radiation-induced  breast  cancers  from  fluoroscopy  used  in  the 
treatment.  We  developed  a mathematical  model  for  risk  estimation 
and  for  risk  benefit  calculations  for  mammography.  You  and  your 
colleagues  know,  I am  sure,  that  this,  model  was  used  by  the 
National  Cancer  Institute  in  developing  screening  guidelines, 
which  are  now  well  known,  and  suggested  restriction  of  the  proce- 
dure to  women  over  50,  and  have  resulted  in  the  United  Nations' 
indications  for  symptomatic  younger  women. 

I will  submit  for  the  record,  Mr.  Chairman,  a report  on  FDA's 
bioeffects  research  in  this  area,  if  I may. 

Mr.  Rogers.  Yes,  without  objection. 

[Testimony  resumes  on  p.  263.] 

[The  following  information  was  received  for  the  record:] 
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June  1.  1<»78 


BUREAU  OF  RADIOLOGICAL  HEALTH 
EPIDEMIOLOGIC  STUDIES  ON  LONG  TERM  EFFECTS  OF  LOU 
LEVEL  IONIZING  RADIATION 


PROJECT 

pvrpose/objective 

PRINCIPAL  INVESTIGATOR 

DURATION 

(YEARS) 

SUPPORT 

FINDINGS 

MEDICAL.  DIAGNOSTIC 

Analysis  of  the  Oxford  Survey  of 
Childhood  Cancers 

To  study  etiology  of  cancer 
deaths  among  children  under 
15  in  Crest  Britain. 

Alice  M.  Stewart.  M.D. 
University  of  Birmingham, 
England 

(Contract  and  Intramural) 
(NCI) 

1972  to 
present 

$350,839 

Prenatal  exposure  to  low 
radiation  doaea  (0.5-2  rad)  la 
aaaoc laced  with  a 40-501  increase 
in  risk  of  childhood  leukemia  4 
possibly  the  same  level  of 
increased  risk  for  all  childhood 
cancers.  Findings  from  this 
study  are  a basis  for  present 
recowendatlons  for  the  use  of 
radiation  in  pregnancy. 

1959-1968  $525,720  The  death  rat*  fro*  leukemia  vii 

about  three  time*  higher  for  the 
exposed  vhlta  children  t^han  for 
th«  vhlta  controls. 


Efface*  of  Intrauterine  Radiation 
on  Mortality  and  Leukemia  in 
Children 


To  determine  the  Mortality 
experience  in  children  exposed 
co  diagnostic  x-rays  in  utaro. 


E.  Diamond,  Ph.D. 
The  Johns  Hopkins 
University 
(Research  Crane) 


Second  Generation  Effects  Fro* 
X-rays  of  Human  Female  fetuses 


Risk/Benefit  Analyses  of 
Macsaography 


To  ascertain  whether  x-ray 
exposure  during  fetal  life 
affected  the  subsequent 
development  of  human  females 
and  their  female  offspring. 


Mary  B.  Meyer.  Dr-P-H. 
The  Johns  Hopkins 
University 
(Research  Crant) 

(NICHD) 


1972-1978 


To  study  the  lifetime 
rlsk/bcneflt  balance  of  the 
use  of  mammography  in 
screening  for  breast  cancer. 


Richard  P.  Chlacchlerlnl,  1976  to 

Ph.D.  present 

Bureau  of  Radiological 

Health 

(Intramural) 


$207,523  A preliminary  statistically 

significant  lncreaaa  In  fertility 
hae  been  observed  In  Che  exposed 
women. 


$ 30,000  The  benefits  In  person-year*  of 
life  from  screening  with  both 
mammography  4 physical 
examination  exceed  the  radiation 
risk  for  asymptomatic  women  aged 
50  years  and  over.  A dose 
reduction  from  5 to  1 rad  per 
examination  leads  CO  an 
eatimated  162  Increase  in  the  net 
benefit  for  women  over  50  years 
of  aga  if  they  are  screened 
annually. 


PROJECT 

MEDICAL  THERAPEUTIC 

The  Cooperative  Thyrotoxicosis 
Therapy  Follow-up  Study 
(TT  Study) 


Neoplasms  in  Irradiated  Human 
Populations 


Breast  Cancer  and  Other 
Malignancies  Following 
Multiple  Fluoroscopies 


DURATION 

PURPOSE/OBJ ECTIVE 

PRINCIPAL  INVESTIGATOR 

(YEARS) 

SUPPORT 

FINDINGS 

To  determine  if  persons 
treated  for  hyperthyroidism  . 
with  Iodine-131  are  at 
increased  risk  of  developing 
malignant  neoplasms  compared 
with  unexposed  patients. 


The  Cooperative  1961-1969  6 million 

Thyrotoxicosis  Study 
Steering  Committee 
(Contract  and  Intramural) 


The  study  population  totaled 
36,170  patients  treated  for 
hyperthyroidism  frxm  1946 
through  1964.  After  an  average 
follow-up  period  of  7-g  years, 
those  treated  with  radioactive 
iodine  did  not  show  an  increase 
in  leukemia  from  a low  bone 
marrow  dose  of  7-15  rads, 
compared  with  patients  treated 
by  other  means.  The  study 
ceased  data  collection  in  19oB. 
Further  follow-up  and  analysis 
is  underway  at  one  of  the 
participant  institutions. 


To  assess  the  risk  of  neoplasms  Louis  H.  Hempelmann.  M.O.  1965-1979  1814.033 

in  persons  treated  for  benign  University  of  Rochester 
conditions.  (Research  Grant) 


(MCI) 


])  This  study  provided  the  first 
indication  of  thyroid  cancer 
induction  by  relatively  l<x 
levels  of  x-radiation,  20  rads, 
in  infants  irradiated  for 
enlarged  thymus. 


2)  The  incidence  of  cancer  of  the 
breast  following  x-ray  treatment 
for  acute  post-partum  mastitis 
was  also  increased.  Results  have 
been  used  in  developing 
risk/benefit  ratios  for  mammo- 
graphy . 


To  determine  whether  there  is  George  B.  Hutchison, M.D.  197S-1976 

a relationship  between  the  Harvard  University 

radiation  dose  received  during  (Contract  and  Intramural) 
fluoroscopies  and  risk  of 
developing  breast  cancer.  imuoj 

Results  have  been  used  in 
developing  risk/benefit  ratios 
for  evaluation  of  maaaography  as 
a screening  test  for  breast 
cancer. 


$127,363  Breast  Cancer  was  Induced  by 
radiation  from  repeated 
fluoroscopic  examinations 
during  treatment  by  artificial 
pneumothorax  for  tuberculosis. 


PROJECT 

Follow-up  Study  of  Irradiated 
Tinea  Capitis  Cases 


Thyroid  Timor  Risk  f roa  Scalp 
X Irradiation  During  Childhood 


PURPOSE/ OBJECT  I VE 

PRINCIPAL  INVESTIGATOR 

DURATION 

(YEARS) 

SUPPORT 

FINDINGS 

To  assess  the  long-term 
health  experience  of  2,404 
children  with  tinea  capitis 
(ringworm  of  the  scalp)  who 
were  treated  by  x-ray  of  the 
scalp  compared  with  1.794 
cases  not  so  treated. 

Roy  E.  Albert.  M.D. 
New  York  University 
(Ra March  Crant) 

1964-1972 

$526,549 

Benign  and  malignant  tiaaors  and 
psychiatric  disorders  were  in 
excess  in  the  irradiated  gro<4>. 
The  principal  low  level  effect 
was  an  excess,  although- not 
statistically  significant  of 
leukemia  associated  with  a bone 
marrow  dose  of  50  rads. 

1)  To  determine  whether  scalp 
a irradiation  in  children  has 
long  term  carcinogenic  and 
behavioral  effects. 


Baruch  Mod an,  M.D.  1968-1977  $525,873 

Sheba  Medical  Center 

(P.L.  480  Research  Contract 

and  Intramural) 


2)  To  study  the  relationship 
between  low  dose  a Irradiation 
of  the  thyroid  and  the  risk  of 
thyroid  neoplasia. 


To  date,  published  results  have 
covered  the  late  carcinogenic 
effects.  The  most  noteworthy 
low-dose  effect  is  the  more 
than  4 -fold  increase  in  thyroid 
cancer  associated  with  a thyroid 
dose  of  6-9  rads.  The  risk  was 
significantly  greater  for 
children  exposed  under  the  age 
of  6 years  than  for  older 
children. 


PP<?T  CftPY  AVAILABLE 


project 


OCCUPATIONAL 

Mortality  fro*  Cancer  and  Other 
Causes  Among  Men  Who  Served 
as  X-Ray  Technologists  in 
the  U.S.  Any  During  Korld  War  11 


To  assess  the  long  ten 
effects  of  occupational 
exposure  to  x-rays  in 
military  x-ray  technologists. 


Radiation  Registry  of 
Physicians 


Current  Trends  in  Survivorship 
of  Radiologists 


To  investigate  the  long 
tens  effects  of  chronic 
exposure  to  low  levels 
of  ionizing  radiation 
among  radiologists. 


To  determine  if  radiologists 
have  an  increased  risk  of 
death  from  non-specific  aging 
and  from  specific  causes  of 
death. 


To  determine  the  mortality 
of  dentlata  in  comparlaon 
with  that  of  the  general 
population  and  of  phyaiciana. 


Jtortallty  of  New  England 
Denciata  (1921-1960) 


PRINCIPAL  INVESTIGATOR 

DURATION 

(YEARS) 

SUPPORT 

FINDINGS 

Seymour  Jablon 
National  Academy  of 
Sciences 
(Contract) 

(MCI) 

1974-1971 

($6,660 

The  study  shows  that  i .. 
of  lung  cancer  aorta) < > 
probably  not  increased  -.t**., 
the  Units  of  the  period  of 
observation  but  raises  the 
possibility  that  the  latent 
period  for  this  cancer  may  have 
been  shortened  by  occupational 
exposure  to  x-rays. 

Gordon  Jessup.  Ph.O. 
Bureau  of  Radiological 
Health 

(Contract  and  Intramural) 
(AEC/NC1) 

1966-1976 

$309,813 

All  living  members  as  of  I9t>l 
of  medical  specialty  societies 
in  radiology  and  pathology  have 
been  queried  about  their  ex- 
posure and  health  status,  and 
the  health  of  their  faaily 
■embers.  Data  analysis  is  in 
progress 

Gevevieve  M.  Haeaaoekl, 
M.D..  Dr.  P.H. 

The  Johns  Hopkins 
University 
(Research  Grant) 

(NCI) 

1971-1975 

$53,356 

Compared  to  other  aedical 
specialists,  theVe  is  an  excess 
in  mortality  rates  for  all 
causes  for  radiologists  who 
entered  the  specialist  societies 
before  1940  but  not  for  later 
entries.  An  excess  in  cancer 

mortality  among  radiologists 
persists  in  all  cohorts  from 
1920  through  1949.  Except  for 
lymphoma,  no  other  specific 
site  of  cancer  is  consistently 
higher. 


Robert  L.  Glass.  D.O.S.  1965-1966  not  No  life-shortening  or  excess  - 

(Contract)  available  radlat loo- associated  malignancies 

was  found 


PROJECT 

NUCLEAR  FALLOUT 

The  Effaces  of  Fallout  Radiation 
on  tha  Thyroid  C lands  of 
School  Chi Id ran  in  South- 
western  U.S. 


BACKGROUND  RADIATION 

Background  Radiation  In  tha 
Etiology  of  Congenital 
Malformations 


To  datarmlna  If  radiation 
axposura  fro*  fallout 
radlolodlnes  as  a raaulc  of 
nuclaar  weapons  tasting  in 
Nevada  In  tha  1950's  was 
aseoclated  with  an  lncraaaad 
risk  of  thyroid  neoplasms  In 
exposed  children.  Children  In 
southeast a rn  Utah  and  Nevada 
(exposed)  and  In  Arlsona 
(relatively  unexposed)  vara 
studied. 


Study  of  births  and  Infant 
deaths  In  3 states  (Col., 
Michigan  4 Minnesota) 


DURATION 

maarAL  utYisriOAiOM 

(YEARS) 

snpporr 

rivmnfK 

Marvin  talllson,  M.D. 
Utah  Stats  Dapsrtnent 
of  Health 

1965-1970 

$109,456 

This  study  was  completed  in  1972. 
No  lncreaeed  risk  was  found  for 
thyroid  neoplasms  associated 

(Research  Grant) 

with  fallout  axposura  and  an 
estimated  average  thyroid  doss 
of  17  rads.  However*  the  period 
of  follow-up  waa  snort  and  the 
eeaple  else  of  exposed  and 
unexposed  children  email. 

L.K.  Scbumsn.  M.D.  1961-1967  not  No  correlation  between  back- 

Uol varsity  of  Minnesota  available  ground  radiation  and  congenital 

(Contract)  nal formations  could  be 

established. 


LONG  TERM  EPIDEMIOLOGICAL  STUDIES  RECENTLY  INITIATED  OR  TO  START 


PROJECT 

PURPOSE/OBJECTIVE 

PRINCIPAL  INVESTIGATOR 

DURATION 

(YEARS) 

SUPPORT 

A Follow-Up  Study  of  Persons  Who 
Had  Iodine- 131  and  Other 
Diagnostic  Procedures  During 
Chi Idhood 

To  assess  the  possible 
delayed  adverse  effects 
of  exposure  to  diagnostic 
levels  of  Iodine- 131. 

B.S.H.  Harris.  Ill 
Research  Triangle 
Institute 

(Contract  and  Intramural) 
(NRC  - P .resent) 

(NCI  - Present) 

(EPA  - Earlier) 

1976-1981 

$1,875,000 

National  Natality  and  National 
Fetal  Mortality  Survey, 

U.S.  1979 

To  ascertain  the  frequency 
of  exposure  during  pregnancy 
to  ionizing  (,  nonionizing 
radiation  including  ultrasound; 
»to  study  the  associations 
between  these  radiation 
procedures  and  possible 
adverse  effects  such  ax 
congenital  anomalies  or 
low  birth  weight  in  live 
births  and  fetal  deaths. 

Paul  L.  Roney 

Bureau  of  Radiological 

Health 

(Interagency  Agreement) 

(NICHD) 

(NIOSH) 

1977-1981 

$470,000 

Childhood  Cancer  in  Relation 
to  Prenatal  Irradiation 

To  assess  the  possible 
relationship  between 
prenatal  irradiation  and 
the  occurrence  of  cancers 
in  children  similar  to  the 
Oxford  Survey  of  Childhood 
Cancers  (OSCC)-  but  without 
possible  bias  caused  by 
socioeconomic  status  and 
maternal  recall  of  her 
x-ray  experience. 

Seymour  Jablon 
National  Academy  of 
Sciences 
(Contract) 

(NCI) 

1973-1978 

$ 35,000 

Controlled  Follow-Up  Study  of 
Persons  Treated  for  Thyrotoxicosis- 
With  Therapeutic  Iodine- 131  or 
Surgery 

To  determine  whether  women 
treated  for  hyperthyroidism 
with  therapeutic  doses  of 
Iodine- 131  are  at  increased 
risk  of  developing  malignant 
neoplasms  than  women  treated 

Leonard  T.  Kurland, 

M.D. , Dr.  P.H, 

Mayo  Foundation 
(Contract  and  Intramural) 

1977-1978 

$ 62,050 

for  the  sa*e  condition  by  surgery 
and/or  anti-tnyroid  drugs. 

FINDINGS 

This  multi-institutional  study 
is  in  the  early  stages  of  data 
collection.  The  results  should 
provide  a basis  for  evaluating 
established  medical  practice 
and  national  environmental 
emission  standards. 

A pretest  of  the  study  is 
planned  in  the  fourth  quarter 
of  1978  with  the  study  starting 
January  1,  1979.  Data  Mill  be 
available  in  1981.  The  study 
population  is  a sample  of  U.S. 
live  births  and  fetal  deaths. 


Data  have  been  collected  and 
analysis  is  undent  ay . The 
study  subjects  are  wives  of 
U.S.  servicemen. 


This  will  add  ten  years  of 
observation  to  the  Thyrotoxicosis 
study  and  nay  permit  an  evaluation 
of  the  dose-effect  characteristics 
, of  Z >131 . 


PROJECT 

Relationship  between  Incidence  of 
Leukemia  end  Exposure  to  Diagnostic 
lUdiatlon 


Further  Analytic  of  Case- control 
Study  of  Adult  Leukemia  end  Other 
Csnccrs  In  1st loo  to  Diagnostic 
Red  1st  Ion 


) 


PURPOSE/OBJECTIVC 

To  detect  the  possible 
relationship  between 
exposure  to  l<n#  levels  of 
ionizing  radiation  and 
Induction  of  leukemia 


To  assess  the  possible 

relationship  between 
exposure  to  law  levels  of 
Ionizing  radiation  and 
leukemia  induction 


DURATION 

PR 1 MCI PAL  IMVESTICATOR  (YEARS) 

Tadeusz  Kajle.  H.D..Ph.D.  1974-1980 
National  Institute  of 

Hygiene 

Warsaw,  Poland 
(P.!..  480  Research 
Contract) 


Alice  H.  Stewart,  M,D.  1977-1978 
University  of  Birmingham 
Birmingham,  England 
(Contract) 


SUPPORT  FIHDIKCS 

8276,000  A pilot  study  has  demonstrsted 

the  feasibility  of  conducting 
the  full  scale  study,  of  estimating 
organ  doses  from  standsrd  x-ray 
procedures,  of  administering  e 
questionnaire  by  trained 
interviewers  and  of  recovering 
records  showing  the  dlsgnostlc 
x-ray  procedures  which  wars 
performed.  Full  scale  study  Is 
now  underway. 

8 28.000  An  ssrllsr  analysis  reported  an 

association  between  some  forms  of 
adult  lsukeada  and  sxposurs  to 
diagnostic  procedures  using 
ionising  radiation. 
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PMOCmOlOCIC  STUDIES 


TITLE:  Analysis  of  the  Oxford  Survey  of  Childhood  Cancers 

INVESTIGATOR : Alice  H.  Stewart,  N.D. 

INSTITUTION:  University  of  Birmingham,  8 Ire 109b an,  England 

CUMULATIVE  OOUAR  SUPPORT:  *350,835  (Includes  In-house  costs) 

DURATION:  6/S5  - Present 

OBJECTIVE:  To  analyze  cancer  deaths  among  children  under  15  In  Great 

Britain. 

APPROACH:  Each  year  the  Survey  obtains  death  Information  froa  the 

General  Registrar's  office  for  all  children  who  died  istder 
15  years  of  age  free  cancer.  A control  child  who  survived 
is  selected  based  on  year  of  birth,  geographic  area  of 
birth  and  sex.  Questionnaires  are  sent  to  the  district 
medical  officers  who  interview  the  mothers,  and  additional 
Information  Is  collected  from  prenatal  clinics  and 
hospitals. 

RESULTS:  Positive  association  between  cancer  mortality  among 

children  and  diagnostic  levels  of  prenatal  irradlatlorr 
(about  1 rad  Increases  risk  of  mortality  by  40-50%) . 

Extensive  analyses  have  been  made  to  rule  out  extraneous 
factors  such  as  social  class,  the  reasons  for  the  maternal 
x-rays,  and  blrthwtlght.  Better  estimates  of  the  true  risk 
by  considering  the  time  of  the  x ray  (e.g.  preconception, 
duration  of  pregnancy)  will  result  ft* on  analyses  currently 
underway.  Children  who  died  of  leukemia  were  found  to  have 
had,  on  the  average,  more  episodes  of  Infective  diseases 
than  children  who  died  of  solid  tuaors  or  the  surviving 
controls. 

IMPACT:  findings  from  this  study  are  a basis  for  present  recommenda- 

tions for  women  to  advise  their  physicians  If  they  are  or 
may  be  pregnant  where  medical  x rays  are  being  considered. 
Physicians  art  advised  to  consider  whether,  in  the  event 
that  a patient  Is  or  may  be  pregnant,  a proposed  x ray 
should  be  postponed  or  an  alternative  diagnostic  procedure 
should  be  used. 


234 


TITLE:  Childhood  Cancer  in  Relation  to  Prenatal  Irradiation 

INVEST! GATOR:  Se>«our  Jablon 

INSTITUTION : Medical  Follow-Up  Agency  of  the  National  Research 

Cowicll/Natlonal  Acadeay  of  Sciences 

M 

CUMULATIVE  COLLAR  SUPPORT:  S35.000  (include  In-house  costs) 

OlHATION:  10/73  - 5/76 

080ECTIVE:  To  assess  tht  possible  relationship  bet ween  prenatal 

Irradiation  and  the  occurrence  of  cancers  In  children 
*1*11  it  to  the  Oxford  Survey  of  Childhood  Cancers  (OSCC), 
but  without  possible  bias  caused  by  socioeconomic  status 
and  maternal  recall  of  her  x-ray  experience. 

APPROACH:  Initial  funding  was  from  the  Bureau  of  Radiological  Health; 

subsequent  major  funding  was  from  the  National  Cancer 
Institute.  Births  In  military  hospitals  were  used  to  ' 
minimi^  socioeconomic  differentials  and  abstracts  of 
hospl^l  charts  were  used  to  minimize  the  effect  of 
maternal  recall.  Pram  an  NCI  file  of  39*000  cancer  deaths 
among  children  under  15  years  of  age*  about  1,000  deaths  In 
military  hospitals  were  Identified.  Two  random  controls 
were  selected  for  each  cancer  death*  matched  to  the  death 
on  hospital  and  year  of  birth.  From  the  medical  records. 
Information  on  x rays,  maternal  age,  mode  of  delivery, 
drugs  and  other  possible  relevant  characteristics  have 
been  abstracted. 

RESULTS:  Oat a have  been  collected  and  analysis  Is  underway. 

IMPACT:  'When  results  become  available,  they  will  be  used  In  the 

on  going  reviews  of  the  medical  practice  of  taking  x rays 
during  pregnancy.  If  necessary.  Bureau  recommendations 
will  be  revised. 
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TITLE: 

INVESTIGATOR: 

INSTITUTION: 


National  Natality  and  National  Fetal  Mortality  Survey 
U.S.  1979 

Paul  L.  Roney 

8ureau  of  Radiological  Health,  Rockville,  *€ 


CUMULATIVE  OOLLAR  SUPPORT:  $470,000  (Includes  in-house  costs) 

OURATION:  7/77  - 1981 

08JECTIVE:  To  ascertain  the  frequency  of  exposure  during  pregnancy  to 

ionizing  and  nonionizing  radiation  Including  ultrasound;  to 
study  the  associations  between  these  radiation  procedures 
and  possible  adverse  effects  such  as  congenital  anomalies 
or  low  birth  weight  In  live  births  and  fetal  deaths. 

APPROACH:  This  Is  an  Interagency  project  Involving  collaboration 

between  NIO40,  N10SH,  FDA,  and  NCHS.  In  cooperation  with 
the  National  Center  for  Health  Statistics,  a 1 in  500 
sample  of  the  live  births,  and  1 in  4 sample  of  fetal 
deaths  cf  28  weeks  or  more  of  gestation  in  1979  In  the 
United  States  will  be  queried.  Questionnaires  covering 
of  demographic  and  medical  care  questions  will  be  sent 
to  the  attending  physician,  the  Institution  of  birth,  the 
■other  and  all  other  physicians  and  dentists  Identified 
as  providing  health  care  during  pregnancy.  The  BRH  portion 
of  the  project  relates  to  use  of  radiation  during  the  year 
preceding  delivery  and  comparison  of  radiation  experience 
In  live  births  and  fetal  deaths. 


PROGRESS:  Five  questionnaires  have  been  developed  and  coding  procedures 

are  being  prepared.  An  interagency  agreement  with  the 
National  Center  for  Health  Statistics  Is  being  negotiated. 

PLANS:  A pretest  of  the  study  Is  planned  In  the  fourth  quarter  of 

1978  with  the  study  starting  January  1,  1979.  Data  will  be 
available  In  1981. 


IMPACT:  This  study  will  document  the  use  of  x rays  during  preg- 

nancy, an  Important  period  of  hut  an  development.  Through 
comparison  with  earlier  surveys,  this  study  will  show 
whether  the  use  of  x rays  during  pregnancy  Is  Increasing, 
decreasing  or  remaining  the  same.  By  using  the  combined 
questionnaires  from  the  different  medical  sources,  the 
indications  for  the  radiological  procedure  and  the  mode  of 
delivery  Including  pregnancy  complications  will  be  examined. 
The  differences  in  radiation  experience  between  live  births 
and  fetal  deaths  will  be  doct/aented.  These  findings  along 
with  others  will  form  a basis  for  recommendations  on  the 
use  of  several  forms  of  medical  radiation  during  pregnancy. 


.ir.  - 1 ^ i ► < i . 7 < - if. 
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TITLE: 

INVESTIGATOR: 

INSTITUTION: 


Breast  Cancer  and  Other  Malignancies  Following  Multiple 
Fluoroscopies 

6eorge  B.  Hutchison,  M.O. 

Harvard  School  of  Public  Health,  Boston,  HA 


CUMULATIVE  OOLLAR  SUPPORT:  *127,3*3  (includes  In-house  costs) 


DURATION: 

OBJECTIVE: 


APPROACH: 


RESULTS: 


IMPACT: 


5/7$  - fl/75 

To  determine  whether  there  Is  a relationship  between  the 
radiation  dose  received  during  fluoroscopies  and  risk  of 
developing  breast  cancer;  to  determine  whether  susceptibi- 
lity to  late  radiation  effects  Is  related  to  age.  at  expo- 
sure. 

The  study  entailed  a followup  of  1,764  female  patients  who 
were  discharged  alive  from  two  tuberculosis  sanatoria  In 
Massachusetts  between  1930  and  19$4.  The  study  population 
Included  1,047  women  who  had  been  exposed  to  an  average  of 
102  fluoroscopic  examinations  of  the  chest  In  the  course  of 
pnetemxi therapy  and  a control  group  of  717  women  who  were 
treated  by  other  procedures,  such  as  surgery  or  drugs.  A 
197$  mailing  address  or  death  certificate  was  obtained  for 
93.6  percent  of  the  subjects.  Questionnaires  sent  to  the 
1,146  living  patients  resulted  In  a response  rate  of  78 
percent.  Estimates  of  radiation  dose  to  the  breasts  of 
exposed  patients  Involved  measurements  on  old  fluoroscopic 
units,  personal  Interviews  with  physicians  who  performed 
the  examinations,  and  application  of  an  absorbed  dose 
calculation  scheme. 

This  study  has  shown  an  association  between  women  who  had 
repeated  fluoroscopic  examinations  during  treatment  by 
artificial  pneusothorax  for  tuberculosis  and  subsequent 
breast  cancer.  The  study  Is  being  continued  under  the 
auspices  of  the  National  Cancer  Institute.  They  have  also 
been  used  to  alert  patients  and  physicians  to  the  fact  that 
these  patients  are  at  greater  risk  of  breast  cancer  and 
should  be  examined  periodically. 

The  results  of  the  study  affected  the  risk/benefit 
estimates  used  in  evaluating  breast  cancer  screening  using 
aawwography. 
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TITLE : 

INVESTIGATOR: 


R1sk/8enef1t  Analyses  of  Marwography  and  Other  Radiation 
Procedures 


Richard  P.  Chiacchlerlnl,  Ph.O. 

INSTITUTION:  Bureau  of  Radiological  Health,  Rockville,  K) 

CUWLATIVE  OOLLAR  SUPPORT:  S30,000  {all  In-house  costs) 


DIRATION: 

OBJECTIVE: 

AP  PROA  01: 


PROGRESS: 


IMPACT : 


7/76  - Present 

To  study  the  lifetime  risk/benefit  balance  of  the  use  of 
mammography  In  screening  for  breast  cancer. 

-A  Mathematical  model  of  a life  table  has  been  developed  and 
computerized  to  analyze  the  problem.  The  model  utilizes 
generalized  estimates  which  can  be  adjusted  to  reflect 
different  levels  of  effectl veness. 

The  current  model  has  resulted  In  two  risk/benefit  analyses 
which  have  been  published  and  a third  which  Is  being 
readied  for  publication.  The  benefits  from  screening  with 
both  mammography  and  physical  examination  exceed  the 
radiation  risk  for  asjmptomatlc  women  aged  50  years  and 
over  and  Che  benefit  Is  enhanced  If  the  dose  can  be  reduced 
without  damaging  the  quality  of  the  x-ray  film.  A dose 
reduction  from  5 rads  to  1 rad  per  examination  leads  to  an 
estimated  10*  Increase  in  the  net  benefit  for  women  over  SO 
years  of  age  if  they  are  screened  annually.  The  National 
Cancer  Institute's  Consensus  Panel  on  Breast  Cancer 
Screening  used  estimates  from  this  work.  In  their 
recommendations  on  screening  to  the  NCI  Breast  Cancer 
Detection  Demonstration  Projects.  In  addition,  the  most 
recent  analysis  has  identified  hypothetical  benefit 
estimates  for  each  age  and  radiation  dose  group  for  which 
the  radiation  risks  would  be  equalled  or  exceeded.  Such 
results  are  useful  In  the  design  of  future  clinical 
trials  of  mammography  screening. 

This  work  formed  part  of  the  data  base  fran  which  the  NCI 
guidelines  on  mammography  screening  to  the  BCDOP’s  Mere 
Issued.  It  provides  a quantitative  justification  for  the 
mamoography  dose  reduction  activities  Implemented  by  the 
8ureau  of  Radiological  Health  and  supports  the  national 
guidelines  on  maomography  screening  being  developed  by  BRH. 

Risk/benefit  analyses  based  on  work  like  that  described 
here  will  conttue  to  affect  health  care  policies  of  federal 
agencies  in  their  recomendatlons  to  the  medical  community 
and  the  publ ic. 
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TITLE:  A Follow-Up  Study  of  Persons  Who  Had  Iodine-131  and  Other 

Diagnostic  Procedures  During  Childhood 

INVESTIGATOR:  B.S.K.  H*r1s,  III 

INSTITUTION:  Research  Triangle  Institute,  Research  Triangle  Park,  NC 

CUMULATIVE  COLLAR  SUPPORT:  $1,875,000  {reflects  SIM  through  IAG  with 

Nuclear  Regulatory  Commission,  S.5H  through  IAG 
with  National  Cancer  Institute,  and  $375,000 
In-house  costs) 


OURATION:  9/76  - 9/81 


OBJECTIVE: 

APPROACH: 


RESULTS: 


To  assess  the  possible  delayed  adverse  effects  of  exposure 
to  diagnostic  levels  of  Iodine-131. 

This  Is  a cooperative  effort  with  funding  provided  by  the 
Nuclear  Regulatory  Commission  and  the  National  Cancer 
Institute.  The  project  Is  a collaborative  multi-center 
study  of  children  who  were  exposed  to  Iodine-131  for 
diagnostic  purposes  between  January  l,  1946,  and  Oeceeber 
31,  1967,  and  two  control  groups.  The  controls  are:  (1) 

children  of  Stull ar  age,  race,  sex,  and  disease  state  not 
exposed  to  diagnostic  1-131;  and  (2)  siblings  of  the 
exposed  children.  The  project  Is  an  extension  and 
expansion  of  one  conducted  uider  the  auspices  of  the 
Environmental  Protection  Agency  (EPA).  Upon  Identification 
of  the  study  croups,  the  project  will  locate,  followup,  and 
query  the  health  status  of  the  subjects.  Medical  and 
demographic  Information  Is  being  abstracted  fraa  hospital 
records,  and  death  certificates  will  be  obtained  for 
patients  who  died. 

From  EPA,  data  have  been  obtained  for  about  1,000  persons 
exposed  to  1-131  for  diagnostic  purposes  prior  to  1961. 
Eighteen  medical  centers  have  been  contacted  by  the  Bureau 
of  Radiological  Health  and  have  agreed  to  cooperate  In  the 
expanded  project.  Development  of  patients  rosters  and 
abstracting  of  medical  records  is  underway.  Oata 
collection  activities  will  continue.  Analysis  and 
preparation  of  reports  will  be  carried  out  by  the  Bureau  of 
Radiological  Health. 

Study  Is  in  the  early  stages  of  data  collection.  There  are 
no  available  results. 


I HPACT : The  results  of  this  study  will  provide  a basis  for 

evaluating  established  medical  practice  and  national 
environmental  emission  standards. 
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TITLE:  Controlled  Follow-Up  Study  of  Persons  Treated  For 

Thyrotoxicosis  With  Therapeutic  Iodine-131  or  Surgery 

INVESTIGATOR:  Leonard  T.  Kurland,  H.O.,  Or.P.H. 

INSTITUTION:  Mayo  Foundation,  Rochester,  *1  55901 

CUMULATIVE  DOLLAR  SUPPORT:  $62,050  .{Includes  In-house  costs) 

. DURATION:  7/77  - 7/78 

08JECTIVE:  To  determine  whether  women  treated  for  hyperthyroidism  with 

therapeutic  doses  of  Iodine-131  are  at  Increased  risk  of 
developing  malignant  neoplasms  than  women  treated  for  the 
same  condition  by  surgery  and/or  anti-thyroid  drugs. 

APPROACH:  The  study  population  consists  of  women  treated  for 

hyperthyroidism  at  the  Mayo  Clinic  between  January  1,  1946, 
and  December  31,  1964.  This  Is  a follow-up  study  of 
patients  In  the  following  treatment  groups:  1,004  treated 

with  Iodine-131;  2,141  treated  surgically;  426  who  received 
both  Iodine-131  and  surgical  treatment;  and,  125  who 
received  anti-thyroid  drugs. 

The  medical  records  of  these  patients  are  being  abstracted. 
Ooslmetrlc  Information  Is  being  collected  for  patients 
treated  with  Iodine-131  In  order  to  estimate  various  organ 
doses.  Procedures  to  validate  causes  of  death  have  been 
developed.  Follow-up  of  patients  will  be  by  telephone  and 
by  mall  questionnaire. 

8oth  morbidity  and  mortality  analyses  will  be  conducted. 
Validation  of  neoplasms  reported  on  the  questlonnaf re  will 
be  attempted  by  obtaining  conf Inflatory  Information  from 
medical  records  and  pathological  reports  and  specimens,  when 
available. 

IMPACT:  If  an  association  Is  found  between  exposure  to  Iodine-131 

and  cancer  In  organs  with  low  doses,  then  the 
radiation  risks  from  lew-level  Iodine- 131  will  be  re- 
evaluated. Results  from  this  study  will  permit  an 
•valuation  of  the  dose-effect  characteristics  of  1-131. 
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TITLE: 

INVESTIGATOR: 

INSTITUTION: 


Delayed  Effects  of  Scalp  X Irradiation  Thyroid  Tunor  Risk 
Fro*  Scalp  X Irradiation 

Baruch  Moden,  N.D. 

Chain  Sheba  Medical  Center,  Tel  Hashomes,  Israel 


CUMULATIVE  OQLLAA  SUPPORT:  $323,873 


DURATION: 

OBJECTIVE: 


APPROACH: 


RESULTS: 


IMPACT: 


6/68  - 3/77 

1)  To  determine  whether  scalp  x irradiation  in  children 
has  long  term  carcinogenic  and  behavioral  effects. 

2)  To  study  the  relationship  between  low  dose  x Irradiation 
of  the  thyroid  and  the  risk  of  thyroid  neoplasia. 

This  Is  an  epidemiologic  followup  study  of  children  in 
Israel  who  received  x-ray  treatment  for  ringworm  of  the 
scalp  years  ago.  The  study  population  consists  of  10,842 
cases  who  had  scalp  Irradiation  for  tinea  capitis  between 
1948  and  1960  (1-15  years  of  age  at  the  time  of  treatment) 
and  two  matched  control  groups,  one  selected  through  the 
Central  Population  Registry  (10,842)  and  the  other 
consisting  of  non- Irradiated,  non-tinea  siblings  (5,400). 

The  records  of  all  cases  and  controls  have  been  checked 
against  hospital,  tumor  registry,  welfare,  mental  hospital, 
school,  and  other  records.  A sample  of  cases  and  controls 
has  received  clinical  examinations. 

To  date,  published  results  have  covered  the  late  carcinogenic 
effects.  They  show  a significantly  Increased  risk  of  both 
malignant  and  benign  neoplasms  of  the  head  and  neck  region 
In  the  Irradiated  group  as  compared  to  the  controls.  The 
most  striking  Increase  Is  seen  In  brain,  parotid  and  thyroid 
tutors.  Because  the  thyroid  dose  (6.5  rads)  was  the  lowest 
ever  reported  to  be  carcinogenic,  dosimetry  was  repeated 
and  a more  intensive  search  for  thyroid  tutors  undertaken. 

The  thyroid  dose  was  again  found  low  (4.3  to  9.9  rads),  the 
marked  excess  of  thyroid  cancer  was  confirmed  for  a 25-year 
study  period  (1950-1974),  and  an  age  effect  was  demonstrat- 
ed showing  the  risk  for  neoplasms  higher  among  children 
x-rayed  below  the  age  of  six  years. 

At  average  thyroid  doses  of  only  6 to  9 rads,  there  was  more 
than  a 5-fold  Increase  In  thyroid  cancer  In  Irradiated 
children  compared  to  controls.  Furthermore,  the  risk  was 
significantly  greater  for  children  exposed  under  the  age  of 
six  years  than  for  older  children.  The  demonstration  of 
thyroid  cancer  Induction  from  lw-level  x radiation  must 
influence  radiation  protection  practices  for  medical 
and  other  exposures. 


v 
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TITl£:  Follow-Up  Study  of  Irradiated  Tinea  Capitis  Cases 

INVESTIGATOR:  Roy  E.  Albert,  M.D. 

INSTITUTION:  Institute  of  environmental  Medicine,  New  York  University 

Medical  Center,  New  YorK,  NY 

CUWLATIVE  COLLAR  SUPPORT:  5526,349 


DURATION: 

OBJECTIVE: 


APPROACH: 


RESULTS: 


12/64  - 11/72 

To  assess  the  long-term  health  experience  of  2,404  patients 
with  tinea  capitis  (ringworm  of  the  scalp)  who  were 
treated  by  x ray  of  the  scalp  compared  with  1,794  cases 
not  so  treated.  The  purpose  Is  to  characterize  the 
nature  and  magnitude  of  chronic  radiation  Injury'due 
to  x-ray  epilation  (removal  of  hair). 

The  exposed  and  control  groups  were  treated  between 
1940-1958  at  the  New  York  University  Hospital  Skin  and 
Cancer  Clinic. 

The  study  Includes: 

a)  An  evaluation  of  the  medical  experience  of  the  Irradiated 
and  control  populations  by  means  of  a health  Questionnaire; 

b)  a clinical  and  laboratory  examination  of  a representative 
sample  of  the  Irradiated  and  control  population;  and 

c)  a study  of  the  x-ray  dose  to  the  various  head  structures 
associated  with  the  x-ray  treatment  for  tinea  capitis. 

Eighty  percent  of  the  study  group  (exposed  and  controls) 
has  been  located,  at  an  average  of  15  years  after  treatment. 
Fourteen  cases  of  cancer,  five  of  whom  died,  have  occurred 
so  far  In  the  exposed  group  compared  with  one  case  (still 
living)  In  the  controls.  Cancers  In  the  Irradiated  group 
Included  4 leukemias,  3 brain  tenors,  and  2 carcinomas  of 
the  scalp.  Psychiatric  disorders  wsre  confirmed  In  3,23 
of  the  Irradiated  group  compared  with  1.27*  In  controls. 

The  major  differences  between  the  two  groups  were  personality 
disorders  and  psychoneuroses.  No  evidence  of  Increased 
damage  to  eyes  or  ears  was  observed  In  the  exposed  group. 

The  average  scalp  dose  was  800  rads.  The  dose  to  the 
brain  ranged  from  150  rads  at  the  surface  to  50  rads 
at  the  base.  Ooses  to  the  eyes,  ears,  and  cranial  marrow 
were  50,  70,  and  435  rads,  respectively. 


IMPACT:  The  data  establish  a firm  relationship  between  radiation 

exposure  and  subsequent  cancers.  The  results  sugqest 
that  mental  Illness  may  be  a manifestation  of  residual 
brain  damage  from  Ionizing  radiation.  X-ray  treatment 
for  tinea  capitis  Is  no  longer  practiced.. 
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TITLE : The  Cooperative  Thyrotoxicosis  Therapy  Followup  Study 

(TT  Study) 


INVESTIGATOR:  The  Cooperative  Thyrotoxicosis  Study  Steering  Comlttee 

INSTITUTION:  Twenty-six  clinical  centers  In  U.S.  and  Great  Britain 

CUMULATIVE  OOLLAR  SUPPORT:  S6.000.000  {Includes  In-house  costs) 


DURATION:  6/61  - 12/69 


08JECTIYE: 

APPROACH: 


RESULTS: 


IMPACT: 


To  determine  If  persons  treated  for  hyperthyroidism  with 
1-131  are  at  Increased  risk  of  developing  malignant 
neoplasms  compared  with  ui exposed  patients. 

Oata  were  collected  at  26  medical  Institutions  In  the 
United  States  and  England  on  patients  treated  for  hyper - 
thyroldlse  between  January  1,  1946.  and  December  31,  1964. 
For  each  patient  an  abstract  was  prepared,  of  the  detailed 
course  of  hyperthroldlsm,  its  treatment,  a history  of  all 
radiation  exposure,  and  other  diseases.  Patients  were 
recalled  for  physical  examinations.  A death  certificate 
was  obtained  for  each  patient  that  died. 

The  study  ceased  data  collection  In  1968.  -The  study 
population  totaled  36,170  patients  treated  for  hyper- 
thyroidism from  1946  through  1964.  Information  on  the 
current  health  status  or  a death  certificate  was  obtained 
for  96. 5 percent  of  this  population.  The  distribution  of 
patients  by  treatment  group  was  54*  treated  with  1-131;  32* 
by  surgery;  10*  by  a combination  of  surgery  and  1-131;  and 
4*  by  drugs  only.  The  average  length  of  followup  In  the 
1-131  group  was  6.5  years  and  10.6  years  In  the  surgical 
group.  The  age-  and  sex-adjusted  rate  of  leukemia  was  13 
per  100,000  person-years  In  the  surgical  group.  Based  on 
these  data,  there  was  no  significant  difference  between  the 
two  groups.  There  was  also  no  significant  difference 
between  the  two  groups  in  the  rate  of  thyroid  cancer. 

The  study  was  conducted  for  a period  too  short  to  yield 
definitive  answers;  several  unresolved  Issues  raialn. 
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TITLE:  Radiation  Registry  of  Physicians 

INVESTIGATOR:  Gordon  Jessup,  Ph.D. 

INSTITUTION:  8urtau  of  Radiological  Health,  Rockville,  J© 

CUMULATIVE  OOUAR  SUPPORT:  $309,813  ($10,000  warded  to  National  Acadeay 

of  Sciences,  $23,400  warded  to  American 
College  or  Radiology,  $53,395  to  College  of 
American  Pathologists,  $223,000  for  in-house 
costs) 

DURATION:  10/68  - Present 

OBJECTIVE:  To  Investigate  the  long  ter*  so*at1c  (bodily)  and  genetic 

effects  In  huaans  of  chronic  exposure  to  low  levels  of 
Ionizing  radiation. 

APPROACH:  Radiologists  who  are  occupationally  exposed  to  Ionizing 

radiation  and  a non-exp  os  ed  comparison  group,  pathologists, 
have  been  queried  by  mall.  Two  questionnaires  have  been 
completed  by  the  same  physicians,  with  a minimum  interval 
of  five  years.  Information  collected  Includes  demographic 
characteristics;  occupational,  personal,  and  family 
radiation  exposure;  somatic  effects  of  radiation  such  as 
Injuries;  leukemia  and  other  cancers;  and  genetic  effects 
such  as  numbers  and  sex  of  children,  pregnancy  wastage,  and 
congenital  defects.  Project  review  Is  provided  by  a 
National  Academy  of  Sciences  - National  Research  Council 
Advisory  Committee  which  Is  supported  by  FQA  contract. 

RESULTS:  A descriptive  overview  of  the  first  questionnaire  was 

published  In  1971,  and  although  It  furnished  several 
suggestive  leads  the  data  at  that  time  were  not  adequate 
to  draw  firm  conclusions.  The  data  f rot  the  second  ques- 
tionnaire have  been  compiled,  and  several  papers  are 
being  developed.  The  first  of  these  show  that  radiologists 
and  their  families  have  a higher  frequency  of  personal 
medical  diagnostic  and  therapeutic  radiological  procedures 
than  do  pathologists  and  their  families.  This  Is  one  area 
where  non- occupational  use  of  Ionizing  radiation  can  be 
reduced. 

IMPACT:  This  type  of  Information  Is  useful  in  evaluating  the 

effectiveness  of  current  safety  standards  and  In  Indicating 
possible  modifications.  Results  frcm  this  project  will 
also  provide  Information  that  may  be  helpful  In  quantifying 
the  1 <m  dose  region  of  the  dose-response  curve  for  Ionizing 
radiation. 
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TITLE:  Current  Trends  In  Survivorship  of  Radiologist* 

INVESTIGATOR:  Genevieve  M.  Matanowskl,  M.O.,  O^.P.H. 


INSTITUTION:  The  School  of  Hygiene  and  Public  Health,  Johns  Hopkins 

University,  Baltimore,  HO  21205 


CUMULATIVE  OOUAA  SUPPORT:  $53,356  . 


0URAT10R: 

OBJECTIVE: 


APPROACH: 


RESULTS: 


7/71  - 6/73 

To  determine  If  radiologists  have  an  Increased  risk  of 
death  from  non-specific  aging;  to  compare  the  risk  for 
radiologists  who  entered  the  specialty  after  newer  safety 
aethods  were  Introduced  to  those  who  were  In  practice 
earlier;  and  to  ascertain  If  any  specific  causes’  of  death 
were  Increased. 

In  1965,  Ors.  Seltser  and  Sartwell  reported  that  the  death 
rates  of  radiologists  were  higher  than  those  of  other 
physician  specialists  for  the  tlae  period  193S-1958.  The 
saae  relationship  existed  for  cancer,  cardiovascular-renal 
disease  and  all  other  causes.  The  present  study  extended* 
the  period  of  observation  through  1969.  Data  were  secured 
from  death  certificates  and  causes  of  death  reported  to  the 
Aeierlcal  Medical  Association. 

The  data  were  analyzed  by  10-year  cohorts  with  Individuals 
grouped  according  to  year  of  entry  Into  the  specialist 
societies.  Persons  In  the  1950-59  and  1960-69  cohorts 
have  not  been  In  the  study  long  enough  to  assess  possible 
effects  of  low  level  radiation. 

The  following  results  relate  to  the  cohorts  from  1920 
through  1949: 

1.  Compared  to  other  specialists,  there  1$  an  excess  In 
Mortality  rates  for  all  causes  for  radiologists  who  entered 
the  specialist  societies  In  1920-29  and  1930-1939  but  not 
for  later  entries. 

2.  An  excess  In  cancer  mortality  among  radiologists  In  . 
comparison  with  other  specialists  was  found  to  persist  In 
all  cohorts  from  1920  through  1949.  leukemia  mortality 
rates  were  higher  among  radiologists  In  the  1920-29 

end  1930-39  cohorts,  but  not  In  the  later  cohort.  Mortality 
from  lymphoma  was  higher  among  radiologists  In  the  1930- 
39  and  1940-49  cohorts,  but  not  in  the  earlier  cohort. 
Mortality  from  no  other  specific  site  of  cancer  was 
consistently  higher  In  two  or  more  cohorts. 


IH>ACT: 


This  study  documented  an  occupational  hazard  for  radiolo- 
gists. Through  papers  In  professional  Journals,  the  radi- 
ologic profession  was  Informed  of  the  increased  risk  asso- 
ciated with  their  past  experience.  The  effectiveness  of 
of  current  safety  standards  cannot  be  Judged  uitll  more 
time  has  passed  for  the  1960-59  cohort. 
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TITLE : Mortality  from  Cancer  and  Other  Causes  Among  Men  Who  Served 

as  X-Ray  Technologists  In  the  U.S.  Army  During  World  War  II 

INVESTIGATOR : Seymour  Jablon 

INSTITUTION:  National  Academy  of  Sciences*  Washington*  O.C. 

CUMULATIVE  OOLLAR  SUPPORT:  $56,680  (Includes  In-house  co>ts) 

DURATION:  6/74  - Present 

OBJECTIVE:  To  assess  the  long  tern  effects  of  occupational  exposure  to 

x rays  In  Military  x-ray  technologists  compared  to  a 
similar  age  group  of  military  medical  laboratory  and 
pharmacy  technologists. 

APPRQA01:  An  earlier  study  by  the  Medical  Followup  Agency  (National 

Academy  of  Sciences,  National  Research  Council)  Mas  made  of 
an  exposed  group  (6,500  x-ray  technologists)  and  a control 
group  (6,826  medical  laboratory  and  pharmacy  technolo- 
gists). The  period  of  observation  tnded  with  the  year 
1563.  The  present  project  extends  the  period  of  observa- 
tion through  1973  to  further  explore  possible  delayed 
adverse  effects.  The  project  analyzes  death  rates  by  cause 
of  death,  based  on  Information  obtained  from  the  Veterans 
Adtfnl strati on.  The  data  have  been  collected  and  a report 
has  been  submitted  to  the  Bureau  of  Radiological  Health  by 
the  Medical  Followup  Agency.  Further  analysis  Is 
proceeding  within  the  Bureau  of  Radiological  Health. 

RESULT'S:  The  earlier  study  Indicated  a need  to  study  the  possibility 

that  mortality  from  lung  cancer  may  be  Increased  as  a 
result  of  occupational  exposure  to  x rays.  The  later  study 
shows  that  the  risk  of  lung  cancer  mortality  Is  probably 
not  Increased  within  the  limits  of  the  period  of  observa- 
tion but  raises  the  possibility  that  the  latent  period  for 
this  cancer  may  have  been  shortened  by  occupational 
exposure  to  x rays. 

IMPACT:  The  results  of  this  study  of  chronic  low  level  radiation 

will  be  used  to  formulate  the  Bureau's  position  on  radia- 
tion protection  of  occupational  groups  exposed  to 
x Irradiation.  Such  standards  will  be  developed  jointly 
with  the  National  Institute  of  Occupational  Safety  and 
Health  (NIOSH)  of  COC. 
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TITLE:  Effects  of  Intrauterine  Radiation  on  Mortality  and  Leukemia 

In  Children 


INVESTIGATOR:  A.M.  Lllltnfeld,  M.O. 

INSTITUTION:  Johns  Hopkins  University,  Baltimore,  H) 


CUMULATIVE  OOLLAR  SUPPORT:  *523,720  (Includes  Ir^house  costs) 


OIRATION: 

OBJECTIVE: 

APPROACH: 


RESULTS: 


IK»ACT: 


11/59  - 6/W 

To  determine  the  aortal Ity  experience  In  children  exposed 
to  diagnostic  x rays  In  utero. 

About  20,000  children  who  were  exposed  to  Intrauterine 
x rays  from  1947  to  1959  were  traced  to  determine  their 
aorta! tty  experience.  In  comparison  about  35,000  children 
not  exposed  and  watched  by  selected  characteristics  were 
traced  In  a similar  earner. 

The  death  rate  from  leukemia  was  about  three  times  higher 
for  the  exposed  white  children  than  for  the  white  controls. 
In  contrast  the  mortality  experience  of  the  black  exposed 
children  was  not  greater  than  their  controls. 

Information  derived  from  this  study  has  been  Incorporated 
Into  proposed  Bureau  recommendations  to  physicians  advising 
thee  to  consider  the  possible  pregnancy  status  of  their 
women  patients  when  they  feel  that  abdominal  x rays  are 
needed.  In  addition,  public  relations  statements  via 
posters  and  radio* spot  announcements  have  been  directed  to 
women  Instructing  them  to  Inform  their  physicians  If  they  , 
might  be  present.  The  phystclan  decides  whether  the 
condition  of  the  patient  requires  Immediate  x rays,  whether 
the  x rays  can  be  delayed  or  whether  other  methods  of 
diagnosis  can  be  substituted. 
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TITLE:  Relationship  Between  Incidence  of  Leukemia  tfid  Exposure  to 

Diagnostic  Radiation 

INVESTIGATOR:  Tadeusz  Majle,  M.O..  Ph.D. 

INSTITUTION:  National  Institute  of  Hygiene,  Warsaw  36,  Poland 

CUMULATIVE  OOLLAR  SUPPORT:  $150,000 

DURATION:  10/76  - 9/80 

OBJECTIVE:  To  study  leukemia  In  adults  with  regard  to  previous 

exposure  to  radiation  used  for  medical  and  dental 
diagnosis. 

APPROACH:  The  study  will  pay  particular  attention  to  dosimetry  of  the 

diagnostic  equipment  and  procedures  used.  One  thousand 
cases  will  be  drwn  from  the  files  of  the  cancer  registry 
at  the  Institute  of  Oncology  and  an  equal  mxaber  of 
controls  will  be  dr»n  from  population  census  files.  The. 
controls  will  be  matched  to  the  cases  on  age,  sex,  and 
occupation  and  If  deceased,  the  year  of  death.  Subjects  or 
a close  relative  of  deceased  subjects  will  be  Interviewed 
and  a questionnaire  will  be  completed  by  a trained 
Interviewer.  A pilot  study  has  been  completed  In  which  the 
methods  have  been  tested.  The  full  scale  study  Is  now 
being  Initiated. 

IWACT:  If  the  occurrence  of  leukemia  Is  positively  related  to 

observed  lov-level  doses,  recommendations  for  additional 
radiation  controls  will  be  developed. 
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TITLE : 

INVESTIGATOR: 

INSTITUTION: 


Neoplasms  In  Irradiated  Husan  Populations 
Louis  H.  Hempelaann,  H.O. 

University  of  Rochester,  Rochester,  KY 


CUMULATIVE  OOLLAA  SUPPORT:  $814,033 

DURATION:  4/65-12/79 

OBJECTIVE:  To  assess  the  risk  of  neoplasms  In  persons  treated  for 

benign  conditions. 

APPROACH:  AH  three  of  the  following  groups  had  a 15-20  year  followup 

by  use  of  a nail  questionnaire  and  diagnoses  were  obtained 
fran  physicians,  hospitals  and,  at  tines,  death  certificates. 

a)  a 20-year  followup  of  2,872  persons  whose  thyaus  was 
Irradiated  In  Infancy  and  5,005  sibling  controls; 

b)  a followup  of  subjects  given  radiation  treataent  to  the 
head  (971  given  x-ray  treataent,  417  treated  with 
radii*  alone)  and  2,746  sibling  controls;  and 

c)  a followup  of  606  women  who  were  treated  with  x rays  to 
the  breast  for  acute  post-partuo  mastitis,  554  no n- 
Irradlated  sisters  of  the  exposed,  539  women  who  had 
■astltls  but  were  not  treated  with  x rays  and  206 
sisters  of  the  unirradiated  mastitis  cases. 


RESULTS: 


I ACT : 


The  Incidence  of  both  benign  and  malignant  thyroid 
neoplasms  was  Increased.  The  Incidence  of  cancer  of 
the  breast  following  x-ray  treatment  for  acute  post- 
partua  mastitis  was  also  increased.  Data  for  treatment 
to  the  head  are  too  Incomplete  for  analysis. 

a)  The  National  Cancer  Institute  has  Informed  the 
professional  coomunlty  and  the  general  public  about 
Irradl atlon-rel ated  thyroid  cancer.  The  goals  are  to 
brief  physicians  on  how  to  examine,  diagnose  and  treat 
Irradiation-related  thyroid  tuaors,  and  to  urge  the 
U.S.  population  at  special  risk  of  developing  thyroid 
cancer  to  be  examined  by  their  physicians.  Two 
publications  have  been  widely  distributed.  The 
American  Cancer  Society  Is  cooperating  In  the 
distribution  of  a pamphlet  for  the  professional  groups, 
a leaflet  for  the  public  has  been  distributed  through 
supermarkets  by  a variety  of  organizations,  by 
physicians,  and  In  response  to  inquiries  to  the  NCI. 

b)  None,  further  followup  is  planned. 

c)  The  relative  risk  information  as  developed  In  this 
study  was  part  of  the  rationale  used  In  developing  the 
risk/benefit  analysis  for  ■aortography  screening  for 
breast  cancer  and  the  subsequent  recommendations. 
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TITU:  Social  Securl ty  Disability  Study 

INVESTIGATORS:  Loren  Mills,  Kay  BarHck,  and  Richard  Chf acchlerlnl 

INSTITUTION : Olvlslon  of  Biological  Effects,  Bureau  of  Radiological 

Health,  Rockville,  H) 

CUMULATIVE  OOLLAR  SUPPORT:  $135,000  ($35,000  awarded  to  Social  Secrulty 
Administration,  $100,000  for  In-house  costs) 


DUUTION:  . 
OBJECTIVE: 


APPROACH: 


RESULTS: 


I*>ACT: 


5/73  - Present 

To  determine  If  existing  pools  of  data  collected  for  other 
purposes  (e.g. , disability  dales)  could  be  used  to 
Identify  occupational  groups  for  epidemiologic  studies  of 
the  relation  of  111-health  to  exposure  to  radiation. 

Social  Security  Disability  Cl  aloes  data  were  collected  for 
the  year  1972.  The  data  were  coded  directly  from  the  data 
fores,  verified,  and  entered  Into  the  computer.  Available 
information  Includes  age,  age  of  onset  of  Impairment, 
race,  sex,  state  of  residence,  medical  diagnosis,  occupation, 
nwber  of  years  in  occupation,  and  years  of  education. 

These  data  have  yielded  an  estimated  54,000  target  cases  In 
which  skin  disorders,  blood  disorders,  cataracts,  or 
malignant  neoplasms  were  Indicated  as  primary,  secondary, 
or  terltlarv  diagnoses  (diseases  of  Interest].  Comparison 
data  have  also  been  obtained  for  approximately  54,000 
control  cases  that  do  not  manifest  any  of  the  diagnoses 
designated  as  diseases  of  Interest.  This  preliminary  file 
has  undergone  a final  screening  process,  for  completed  case 
records,  to  establish  the  working  file  for  In  depth 
analyses.  The  final  screening  resulted  In  77,000  completed 
case  records,  approximately  half  Target  and  half  Control 
cases  for  study. 

Initial  tabular  data  are  being  developed  relating  length  of 
tine  In  occupation  to  the  alleged  age  of  onset  of  the 
disease.  This  has  been  done  for  a series  of  selected 
diseases  and  for  occupations  requiring  the  Individual  to 
work  with  or  In  the  near  vicinity  of  electronic  products 
that  emit  radiation.  Similar  tabular  data  are  also  being 
developed  for  occupations  that  have  no  such  Identifiable 
radiation  history. 

If  the  data  are  found  suitable,  this  and  other  similar 
studies  will  provide  the  radiation  protection  community 
with  a mechanlsa  to  Identify  occupations  associated 
with  excess  specific  diseases  and  radiation.  The  data 
will  lead  to  more  definitive  studies  and  may  affect 
pertilssable  occupational  radiation  exposure  limits. 
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TITLE:  Second  Generation  Effects  From  X Rays  of  Huian  Female 

Fetuses 


INVESTIGATOR:  Mary  B.  Meyer,  Or.  P.H. 

INSTITUTION:  Johns  Hopkins  University,  Baltimore,  MO 

CUMULATIVE  OOUAR  SUPPORT:  $207,523 


OIRATION:  7/72  - 6/78 


08JECTIVE: 


APPROACH: 


RESXTS: 


IK>ACT: 


To  ascertain  whether  x-ray  exposure  during  fetal  life 
affected  the  subsequent  development  of  huian  females  and 
their  female  offspring. 

The  study  population  comprises  1,558  females  exposed  to 
x rays  in  utero  and  1,658  unexposed  females  matched  by 
hospital  of  birth,  parity,  race  and  blrthdate  (1947-1952). 
All  are  black  and  were  born  In  Baltimore,  live  births  and 
fetal  deaths  are  Identified  by  searching  the  files  of  the 
Baltimore  City  Health  Department.  In  addition,  these  women 
are  being  located  and  questioned  concerning  family  size, 
growth,  health  and  disease,  reproductive  history  and  use  of 
medical  care  facilities. 

A statistically  significant  Increase  (10-15X)  In  fertility 
has  been  observed  In  the  exposed  women.  Differences  remain 
after  adjusting  for  economic,  social  and  medical  factors. 

A awller  difference  In  number  of  pregnancies  persisted 
during  the  most  recent  six-year  period.  The  exposed  women 
completed  fewer  grades  of  school,  had  poorer  general 
health,  more  menstrual  problems,  more  of  certain  diseases 
and  accidents  and  are  heavier  for  their  height  than 
controls.  These  are  preliminary  findings.  When  data 
collection  Is  complete  the  findings  will  be  tested  to  find 
whether  other  factors  can  explain  them. 

If  the  preliminary  findings  of  the  associations  between 
exposures  to  diagnostic  x rays  In  utero  and  subsequent 
development  and  health  and  In  reproductive  histories  are 
confirmed  through  further  study,  this  new  Information  will 
need  to  be  weighed  In  the  risk/benefit  assessment  of  the 
use  of  x rays  during  pregnancy. 
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TITLE:  Lite  Effects  of  Retention  of  Thorlm  Otoxide  In  Huaans 

INVESTIGATOR:  Hurray  l.  Oa rowen,  H.O. 

INSTITUTION : Oept.  of  Radiology,  Hass.  General  Hospital,  Boston,  Mass. 

CUMULATIVE  OOUAR  SUPPORT:  S96.I51 

DURATION:  9/67  - 8/70 

OBJECTIVE:  To  establish  the  morbidity  and  mortality  of  322  patients 

who  received  Thorotrast  for  cerebral  arteriography.  All 
living  patients  are  given  intensive  physical  and  laboratory 
examinations  to  detect  delayed  sequelae  of  their  radiation. 

RESULTS:  One  hundred  and  ninety  of  195  patients  who  received 

Thorotrast  at  the  Massachusetts  General  Hospital,  and  124 
of  129  patients  who  received  It  at  the  lahey  Clinic  have 
been  Identified,  located  and  Interviewed.  Six  malignant 
timers  have  been  found  In  the  former  population  and  eight 
tuoors  In  the  latter,  none  of  them  of  the  kind  associated 
with  radiation.  Forty  patients  have  been  examined  Includ- 
ing physical  examination,  total  body  radiography,  whole- 
body  counting,  chromosome  analysis,  liver  function  tests, 
complete  blood  count,  and  morphological  analysis,  and 
a variety  of  other  laboratory  tests.  Frequent  abnormal 1 ties 
have  been  found  in  alkaline  phosphatase,  Bromsulphaline 
retention  test,  protein  electrophoresis,  and  chromosome 
analysis.  Thorotrast  retained  In  the  body  is  directly 
related  to  the  amount  Ingested. 

IMPACT:  Huan  data  on  the  effects  of  chronic  l<*-dose  Internal 

emitters  are  very  limited.  Most  Information  until  this 
time  has  been  provided  by  a study  of  radtm  dial  painters. 
The  Thorotrast  population  is  a unique  opportunity  to  study 
a large  group  of  patients  who  carry  reasonably  well  known 
body  burdens.  Such  Information  Is  vital  for  the  estab- 
lishment of  exposure  standards  In  Industry  and  for  the 
general  public  possibly  subject  to  environmental 
contaminations. 


36.-120  O . 7<l  - 17 
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TITLE:  The  Effects  of  fallout  Radiation  on  the  Thyroid  Glands  of 

Nevada,  Utah,  and  Arizona  Schoolchildren 


INVESTIGATOR:  Marvin  Ralllson,  M.O. 

INSTITUTION:  Utah  State  Department  of  Health,  Salt  Lake  City,  UT 

CUHJUTIYE  OOLIAR  SUPPORT:  S109, ASC  (does  not  Include  In-house  costs) 


DURATION: 

08JECTIYE: 


APPROACH: 


RESULTS: 


Itf>ACT: 


6/65  - 12/70 

To  determine  If  radiation  exposure  f rota  fallout  as  a result 
of  nuclear  weapons  testing  In  Nevu*j  'i  the  1950's  was 
associated  with  an  Increased  risk  of  thyroid  neoplasms  In 
exposed  children.  Children  In  southwestern  Utah,  and 
Nevada  exposed  to  fallout  radioiodines  and  a relatively 
unexposed  comparison  group  In  central  Arizona  were 
Identified  and  studied. 

A total  of  4,827  schoolchildren  In  Utah,  Nevada,  and  Arizona 
were  examined  by  teams  of  Public  Health  Service  physicians 
from  1965  through  1968  to  determine  any  evidence  of  thyroid 
disease.  Those  children  who  on  Initial  screening  were 
abnormal  were  referred  to  a panel  of  three  thyroldologlsts 
for  further  evaluation.  Questionnaires  were  completed  on 
each  child  In  the  study  to  obtain  relevant  medical  and 
demographic  data.  Cumulative  thyroid  doses  from  131  £ 
exposure  were  calculated  for  each  child  to  determine  If 
there  was  a dose-response  relationship  for  the  development 
of  thyroid  neoplasms. 

This  study  was  completed  In  1972.  No  Increased  risk  was 
foixid  for  thyroid  neoplasms  associated  with  fallout 
exposure.  However,  the  period  of  followup  may  have  been 
Insufficient  to  document  such  an  association,  and  the 
sample  size  of  exposed  and  unexposed  children  may  have  been 
too  small  to  detect  an  Increased  risk. 

This  is  the  only  large-scale  study  of  children  exposed  to 
cutulatlve  radioactive  fallout  and  no  association  was  shown 
between  this  exposure  and  the  risk  of  thyroid  neoplasia. 
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EXPERIECNTAL  STUOIES 


TITLE:  Study  of  Long-Term  effects  In  the  Beagle  Oog  From  Whole 

Body  Exposure  to  Ionizing  Radiation  - Collaborative 
Radiological  Health  Laboratory 

INVESTIGATOR:  Or.  Stephen  A.  Benjaaln 

INSTITUTION:  Colorado  State  University,  Fort  Collins,  CO 

OMJLATIYE  001LAA  SUPPORT:  $14,480,844  (does  not  Include  In-house  costs) 

DURATION:  5/62  - Present 

OBJECTIVE:  The  Collaborative  Radiological  Health  Laboratory  (CRHL)  was 

established  In  1962  by  the  U.S.  Public  Health  Service  and 
Colorado  State  University  for  the  purpose  of  determining  In 
a carefully  ccntolled  animal  experiment,  the  lifetime 
hazards  associated  with  prenatal  and  early  postnatal 
exposure  to  Ionizing  radiation. 

APPROACH:  As  a part  of  a long-term  study  to  evaluate  the  biological 

hazards  associated  with  low  levels  of  ionizing jradlatlon, 
beagle  dogs  were  given  whole-body  exposure  to  ^Co-ganna 
radiation  at  one  of  6 ages  of  pre-  or  postnatal  life.. 

Four  hundred  and  eighty  dogs,  120  for  each  age  at  exposure, 
received  20  R at  8,  28,  or  55  days  postcoitus  (dpc)  or  at 
2 days  postpartua  (dpp).  Similarly  480  dogs,  120  at  each 
age,  were  exposed  to  100  R.  Exposures  of  100  R were  also 
given  to  118  dogs  at  70  dgp  and  231  dogs  at  365  dpp.  An 
additional  360  dogs  were'  sham- Irradiated.  8oth  sexes  were 
egually  represented.  The  exposures  were  given  bilaterally, 
for  a total  of  10  minutes,  and  measured  as  mldllne  In  air 
doses.  The  absorbed  dose  was  calculated  for  each  dog. 

Mean  values  for  each  age  at  exposure  ranged  from  15.6  to 
17.5  rads  for  20  R exposures  and  from  80.8  to  88.3  rads  for 
exposure  to  100  R. 

RESULTS:  Mortality  due  to  neoplasia  during  the  Initial  10  years  of 

the  experiment  was  examined.  Twenty  dogs  died  or  were 
killed  because  of  neoplasia.  Five  malignant  1>mphonas, 

_ nine  carcinomas  (three  of  mammary  origin,  two  of  prostatic 
origin,  and  one  each  of  oral  mucosa,  ovary,  urinary 
bladder,  and  thyroid  origin),  four  sarcomas  (two  heman- 
glosarcomas,  one  fibrosarcoma  and  one  mast  cell  sarcoma), 
one  astrocytoma,  and  one  hepatocellular  adenoma  were 
diagnosed.  Neoplasms  occurred  In  all  Irradiated  groups 
except  8 dpc  (20  and  100  R)  and  70  d£p  (100  R).  Eleven 
neoplasms  developed  in  dogs  IrradlaTed  perlnatally  (55  dpc 
or  2 d££)  with  20  or  100  «. 


254 


Tour  of  the  tusors  In  the  perlnatally  Irradiated  dogs  were 
detected  before  two  yean  of  age.  The  earliest  death  was 
at  3 aonths.  due  to  an  astrocytoma.  A single  shao- 
Irradlated  dog  died  of  a Malignant  tuaor,  a eaneary 
carcinoma.  Preliminary  analyses  point  to  3 findings  of 
particular  Interest:  (1)  the  preponderance  of  malignant 

neoplasms  in  Irradiated  dogs,  (2)  the  uiusual  finding  of 
four  deaths  due  to  neoplasia  prior  to  two  years  of  age  In 
perlnatally  Irradiated  dogs,  and  (3)  the  occurrence  of  five 
malignant  lymphomas  In  this  relatively  small  Irradiated 
population.  The  statistical  analyses  of  these  data  are 
continuing. 

IMPACT:  The  CRHL  study  occupies  a unique  position  among  past  and 

present  studies  of  radiation  effects.  It  1$  a long-term 
(life  span)  study  of  a moderately  large  and  long-lived 
maneal  exposed  at  one  of  several  times  during  development 
to  a relatively  small  and  discrete  dose  of  external 
radiation.  Ages  at  Irradiation  for  coeparlson  reflect  the 
primary  concern  with  medical  exposure  during  the 
developmental  period.  Thus  research  at  this  laboratory  Is 
primarily  concerned  with  evaluating  the  role  of  age  as  a 
factor  Influencing  an  animal's  response  to  Injury.  The 
principal  concern  Is  with  the  long-term  effects  of  a single 
low-level  exposure  to  gamma  radiation  during  the  prenataV 
or  early  postnatal  life.  Its  early  findings  provide 
experimental  support  for  the  results  of  huaan  epidemiologic 
Investigation  which  has  been  a source  of  controversy. 

CUMULATIVE  DOLLAR  SUPPORT: 


ort  for  FY  1978 


Colorado  State  S 2,457,251  $ 264,436  $ 2,721,687 

Uni versl ty 


NIH/State  Matching  900,016  — 900,016 

Funds 


PHS/FOA/BRH  9,821,041  1,038,100  10,859,141 

TOTALS  $13,178,308  $ 1,302,536  $14,480,844 
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TITLE : Effects  of  In  Utero  X-Ray  Exposure 

INVESTIGATORS:  Roberts  Rugh,  Thomas  Withrow,  Melvin  Strataeyer, 

Kenneth  Yao.  Nary  McManway,  Moris  Shore,  Richard  Eel  ten, 
and  Howard  tyr 

INSTITUTION:  This  Is  an  In-house  study  Involving  the  Metabolic  Studies 

Section  and  the  Genetic  Studies  Section,  Experimental 
Studies  Branch,  Division  of  Biological  Effects,  Bureau  of 
Radiological  Health,  Rockville,  HD 

CUMULATIVE  DOLLAR  SUPPORT:  $95,000  (all  In-house  costs) 


DURATION:  7/72  to  Present 

OBJECTIVE:  Laboratory  research  and  literature  reviews  have  been 

undertaken  to  examine  several  biological  effects  of 
In  utero  x-ray  exposure,  with  particular  emphasis  on  low- 
*35se  effects. 


APPROACH:  The  laboratory  research  Involved  study  of  several 

biological  endpoints  following  the  In  utero  exposure  of 
■Ice,  rats,  or  Chinese  hamsters.  A study  by  Rugh  of  the 
sensitivity  of  the  oocyte  exposed  to  x rays  prior  to 
conception,  then  mated  to  normal  males,  revealed  no 
significant  changes  In  the  nuaber  of  pups,  their  body 
weight,  or  the  number  of  congenital  anooalltles.  However, 
seme  sterility  was  observed  If  the  matings  occurred  two 
' months  after  the  exposure.  The  degree  of  sterility  was 
related  to  dose.  Another  study  done  by  Yao  showed  that 
some  small  decrease  In  the  nunber  of  oocytes  and  the 
percent  of  oocytes  undergoing  melosls,  when  these  oocytes 
were  Irradiated  prior  to  conception.  These  small  changes 
were  not  related  to  the  preconception  cell  stage  present  at 
time  of  exposure.  In  studies  directed  by  Shore, 
significant  decrease  In  the  survival  of  pups,  their  body 
weight,  and  their  average  brain  weight  were  noted  following 
In  utero  exposure.  However,  no  changes  occurred  in  the 
amount  of  total  protein  In  the  brain.  Studies  on  the 
uptake  of  radioactive  labels  Into  the  brain  and  Its 
components  gave  little  Information.  A major  finding  has 
been  the  production  of  brain  hernias  In  developing  fetuses 
following  exposures  earlier  In  pregnancy  of  5,  10,  and  25R. 
The  demonstration  of  a significant  anomaly  at  SR  suggests 
the  extreme  sensitivity  of  the  developing  fetus. 


IMPACT:  These  studies  and  many  others  have  been  collated  and 

summarized  for  use  as  a biological  basis  document  for  an 
Agency  recommendation  on  x-ray  exposure  during  pregnancy. 


INTACT:  The  research  supported  by  the  Bureau  continues  to  support 

and  amplify  the  concern  expressed  about  the  sensitivity  of 
the  developing  fetus  to  Ionizing  radiation.  The  Bureau  has 
already  published  notice  In  the  Federal  Register  notifying 
the  public  of  Its  Intent  to  publish  a recommendation  on 
Irradiation  and  pregnancy. 


256 


TITLE:  Promotion  of  RNA  Virus  Leukemia  by  Ionizing  Radiation 

INVESTIGATOR:  0»\  Robert  Bases 

INSTITUTION:  Albert  Einstein  College  of  Medicine,  Yeshlva  Univ,  NY 

CUMULATIVE  OOLLAR  SUPPORT:  S75.798  (Includes  In-house  costs) 


0UIAT10N : 6/74  - 5/75 


OBJEaiVE: 


APPROACH: 

RESULTS: 


INPACT: 


1)  Ottemrlne  whether  x-ray  exposure  of  aanaallan  cells.  In 
the  presence  of  Infectious  ANA  tmor  virus,  enhances 
cellular  Integration  of  virus;  2)  determine  whether  x-rav 
exposure  of  mammalian  cells  Induces  the  release  of  normally 
latent  ANA  tiaor  virus;  and,  3)  obtain  dose  response  data  for 
the  above  endpoints,  which  can  be  used  In  guiding  the 
establishment,  or  reevaluation  of  existing  performance 
standards  for  products  emitting  Ionizing  radiation. 

Well -character! zed  In  vitro  test  systems  were  utilized. 

1.  Integration  of  Infectious  ANA  tuaor  virus  Into  target 
cell  DNA  can  be  detected. 

2.  X Irradiation  of  cells  prior  to  RNA  tueor  virus 
Infection  Inhibits  the  entrance  of  viral  RNA  Into  the 
cell  nucleus.  However,  viral  RNA  which  reaches  the 
cell  nucleus  can  be  Integrated  Into  cell  DNA. 

3.  The  Infectious  center  In  vitro  assay  for  detection  of 
virus  activation  Is  the  most  sensitive  and  quantitative 
of  the  assays  utilized. 

4.  X-ray  exposure  (300-1800  rads)  of  mammalian  cells 
Induces  the  release  of  normally  latent  endogenous 
RNA  tuaor  virus.  The  quantity  of  virus  Induced  was 
less  than  that  observed  with  certain  chemicals, 
such  as  the  photosensitizing  agent,  lododeoxyurldlne 
(luOR) . Thus,  radiation  Induction  of  latent  RNA 
tumor  virus  In  vitro  Is  an  Infrequent  phenomenon. 

These  findings  corroborate  the  work  of  other  Investigators 
In  this  field. 

One  of  the  currently  proposed  mechanisms  for  the  Initiation 
of  cancer  Is  Chat  an  agent  such  as  Ionizing  radiation 
causes  a normally  latent  endogenous  virus  with  oncogenic 
potential  to  be  expressed.  The  results  of  this  study 
showed  that  Ionizing  radiation  does  Induce  latent 
RNA  tuner  virus.  The  work  is  being  continued  to  Investigate 
other  mechanisms  of  carcinogenesis  by  Ionizing  radiation. 


267 


TITLE:  Automated  Cytogenetic  Radiation  Health  Monitoring 

INVESTIGATOR:  Nltl  Wald 

INSTITUTION:  University  of  Pittsburgh,  Pittsburgh,  PA 

CUMULATIVE  DOLLAR  SUPPORT:  *444,462 

DURATION:  3/71  - 4/78 

OBJECTIVE:  Chromosomes  comprise  the  Information  systei  of  tissue 

cells.  Radiation  Induced  damage  In  chromosome  structure 
alters  this  Information  by  deletion  or  by  code  change. 

This  damage  can  sometimes  be  microscopically  visualized  as 
chromosome  aberrations,  and  it  can  be  expressed  as  a 
malfunction  of  cellular  processes.  The  consequences  may 
range  from  abnormal  cell  metabolism  to  cell  death.  Chem- 
ical and  environmental  factors  can  also  damage  chromosomes, 
and  synerglstlcally  potentiate  the  effects  of  radiation. 
Consequently,  methods  of  rapidly  assaying  chromosomal 
damage  In  large  numbers  of  persons  are  highly  desired 
for  public  health  needs,  especially  in  an  agency  with 
broad  but  interrelated  responsibilities  such  as  FDA. 

APPROAd:  The  8ureau  of  Radiological  Health  recognized  the  value  to 

public  health  activities  of  a grant  application  to  develop  a 
computer  automated  system  for  chromosomal  analysis  by  Or. 
Nlel  Wald,  and  has  been  able  to  support  this  research  since 
1971.  The  system  principally  consists  of  an  automatic  high 
speed  scanning  microscope  for  blood  cell  preparations,  a 
closed-circuit  television  system,  a control  computer,  and 
an  analysis  computer.  A large  and  significant  part  of  this 
development  has  been  In  the  software  which  directs  and 
Interprets  the  ran  data.  Generally,  cell  specimens  may  be 
obtained  and  prepared  much  faster  than  they  can  be  analyzed 
by  personnel,  and  It  Is  in  this  aspect  that  the  automated 
methods  have  their  value. 

RESULTS:  In  Its  present  configuration  the  automatic  chromosome 

analysis  system  is  approximately  five  times  faster  than 
manual  scoring  techniques,  and  Us  accuracy  approaches 
ninety  percent.  Its  principal  functions,  the  location  of 
metaphase  cells  and  the  recognition  of  aberrant  chromo- 
somes, is  highly  dependent  on  software,  and  several 
promising  approaches  are  being  investigated  to  increase 
Intra-system  compatibility  and  accuracy. 

IMPACT:  Automated  screening  of  chromosome  damage  has  been  attempted 

by  several  groups  for  many  years.  The  technical  problems 
are  great  - for  example,  to  consistently  stain  the  chromo- 
somes has  proven  to  be  a great  problem.  However,  such  a 
system  would  reduce  the  procedures  for  screening  genetic 
damage  due  to  Ionizing  radiation  and  other  envlrormental 
stresses.  This  grant  has  developed  a system  that  Is  five 
times  faster  than  normal  procedures  and  90X  accruate. 
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TITLE : Erythrold  Effects  of  Radiation  In  the  10ft  Range 


INVESTIGATOR:  Joseph  K.  Gong 

INSTITUTION:  State  University  of  New  York  at  Buffalo,  NY 


CUMULATIVE  001LAR  SUPPORT:  FY’76  - $46,301 

FY'77  - $41,722 


DlHATIOfl: 

OBJECTIVE: 


RESULTS: 


9/75  - 8/79 

1.  To  determine  the  lowest  dose  of  an  acute  x-ray  exposure 
to  rats  that  can  consistently  elicit  an  erythrold 
response.  The  erythrold  response  being  studied  Is  the 
quantitative  change  In  the  red  blood  precursor  cells  of 
the  bone  marrow.  The  erythrold  response  Is  being 
determined  both  in  x-lrradlated  animals  later  stressed 
by  removal  of  50*  of  their  circulating  red  cells  and 
those  which  had  not  been  stressed. 

2.  To  find  a subthreshold  dose  that  would  Invariably 
result  In  no  change  In  the  bone  narrow  composition. 

3.  To  determine  If  a subthreshold  x-ray  dose  given 
repeatedly  until  the  total  dose  at  least  equals  that  of 
the  determined  threshold  dose  will  cause  a change  In 
the  erythrold  response. 

tn  otherwise  unstressed  animals,  a 50  nrt  acute  dose  of 
x rays  consistently  showed  no  statistically  significant 
changes  (relative  to  controls)  in  red  blood  precursor  cells 
In  the  bone  marrow  for  a period  of  5 to  30  weeks  post- 
irradiation.  Ooses  of  150  nrt  and  higher  Invariably  showed 
significant  changes.  In  animals  under  anemic  stress  (at  5 
weeks  post-irradiation)  the  50  ibR  dose  again  showed  no 
significant  changes.  Ooses  of  150  nfl  and  higher  always 
showed  significant  changes.  In  unstressed  animals  150  nrt 
and  higher  doses  showed  higher  bone  marrow  levels  of  red 
precursor  cells  and  In  anemically  stressed  rats  the  values 
were  lower  than  normal. 


IMPACT:  Or.  Gong  has  foynd  significant  Increases  in  precursor  blood 

cells  In  normal  animals  following  as  little  as  150  nfl. 

Such  biological  change  at  such  low  doses  Is  rare,  and  may 
indicate  a very  sensitive  system. 
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TITLE:  Studies  of  Oose-Effect  Relationships  Poc  Chromosomal 

Aberrations  In  Peripheral  Blood  Lyaphocytes  After  Total  and 
Partial  Body  Gama  Irradiation 

INVESTIGATOR:  Julian  Llnleckl 


INSTITUTION:  Medical  Academy  of  Lodz,  Medical  Research  Center 

Division  of  Nuclear  Medicine  and  Radio  Biology*  Poland 
* 

CUHJUHVE  DOLLAR  SUPPORT:  SB5.992 
OURATION:  1/77  - 2/79 


OBJECTIVE: 


APPROACH: 


RESULTS: 


WACT: 


Or.  Llnleckl  has  established  a method  of  determining  doses 
delivered  to  the  whole  body  by  culturing  blood  lymphocytes 
and  examining  chromosome  aberrations.  He  Is  now  developing 
a method  for  determining  biological  damage  due  to  partial 
body  irradiation,  again  using  chromosome  aberrations  as  the 
Indicator  of  damage. 

•Phantom*  rabbits  were  constructed,  irradiated  (whole  body 
or  partial  body),  and  dosimetry  studies  undertaken.  Live 
rabbits  were  Irradiated  and  chromosome  aberrations  analyzed 
as  a function  of  time  after  exposure  and  dose.  Mixtures  of 
Irradiated  blood  and  nonlrradlated  blood  have  been  analyzed 
In  orddr  to  more  fully  understand  the  mechanisms  behind 
body  exposures. 

The  relationship  between  chromosome  aberrations  and  dose 
has  been  established  for  whole  body  Irradiation.  Phantoms 
have  been  constructed  for  partial  body  irradiation. 

Studies  on  mixtures  of  Irradiated  and  nonlrradlated  blood 
are  now  underway.  In  an  effort  to  derive  an  understanding 
of  the  amount  of  biological  damage  (chromosome  aberration 
(dicentrics))  resulting  from  partial  body  exposures. 

Chroraosase  aberrations,  particularly  dicentrics  and  rings, 
have  been  used  for  sometime  as  an  Indicator  of  total 
biological  damage  following  radiation  exposure.  The 
correlation  Is  fairly  good  at  high  doses,  but  needs  more 
development  at  low  doses  and  for  partial  body  exposures. 

Or.  Llneckl  Is  having  some  success  In  building  models  which 
help  In  the  area  of  partial  body  exposures.  This  method  Is 
of  Importance  In  assessing  real  biological  damage  following 
occupational  or  therapeutic  exposures. 
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TITLE:  8ehav1oriI  Effects  of  Ionizing  Radiation 

INVESTIGATE:  Ernest  Furchtgott 

INSTITUTION:  University  of  Tennessee,  Knoxville,  TN 

CUMULATIVE  DOLLAR  SUPPORT:  S153.966 


OURATIQN: 

OBJECTIVE: 


APPROACH: 


RESULTS: 


IMPACT: 


9/57  - 8/71 

This  research  Is  directed  at  determining  the  behavioral 
effect  of  Ionizing  radiation  adalnlstered  during  an 
animal's  developmental  period. 

A variety  of  behavioral  functions,  both  simple  and  complex, 
were  Investigated  during  the  life  time  of  prenatally 
exposed  rats . 

It  was  found  that  animals  exposed  J_n  utero  were  deficient 
In  maze  learning.  In  several  types  of  locomotor  tests.  In 
depth  and  olfactory  discrimination,  and  In  adjusting  their 
food  or  water  Intake  to  deprivation  schedules.  They  were 
hyperactive  In  novel  situations;  their  heart  rate  increased 
more  rapidly  than  that  of  control  animals  when  presented 
with  novel  stimuli;  and  In  general  they  exhibited  behaviors 
that  are  usually  labeled  fearfulness.  For  locomotor 
deficits  and  maze  learning,  the  lowest  effective  dose  was 
around  25R  administered  sometime  during  days  15  to  18  of 
gestation.  The  severity  of  the  motor  deficits  is 
apparently  relatively  constant  throughout  the  animal's 
life-span. 

This  research  shows  significant  behavioral  deficiencies 
following  exposures  of  2SR  during  pregnancy.  These 
deficiencies  last  throughout  the  lifetime  of  the  rat.  The 
results  give  us  concern  that  similar  mental  or  behavioral 
deficiencies  could  be  present  In  himns  at  the  sane  dose 
levels  and  below.  This  study  again  alerts  us  to  the 
sensitivity  of  the  developing  fetus  and  embryo. 
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TITLE : 


RBE  of  Monoenergetlc  Neutrons 


INVESTIGATOR:  Harold  H.  Rossi 

INSTITUTION:  Colunbla  University,  New  Torlc,  NT 

CUMULATIVE  DOLLAR  SUPPORT:  $493,693 


DIRATION: 

OBJECTIVE: 


APPROACH: 


RESULTS : 


IMPACT: 


9/61  - 8/72 

The  linear,  no  threshold,  dose  effect  model  was  originally 
adopted  for  radiation  protection  applications  on  the 
assumption  that  it  was  conservative.  However,  radio- 
biological data  were,  and  remain,  both  highly  varied  and 
Incomplete,  and  no  general  theory  of  radloblology  existed 
beyond  the  somewhat  limited  target  theory  of  O.t.  Lea. 

Since  radiation  protection  activities  have  serious  legal 
and  economic  Impacts  as  well  as  value  to  public  health 
rapid  progress  In  theoretical  radloblology  verified  by 
selected  physical  and  biological  experiments  were  needed  to 
test  the  conservatism  of  the  linear,  non-threshold  model, 
especially  at  low  doses. 

Ourlng  the  1950’s  Dr.  H.H.  Rossf  developed  a tissue 
equivalent  proportional  counter  which  yielded  data  of 
unusual  Information  content.  The  analysis  of  these  data 
led  to  his  development  of  a theory  of  microdosimetry  which 
offered  new  Insights  In  radloblology.  To  test  the  theory 
and  to  estimate  the  usefulness  of  the  linear,  no  threshold 
model  carefully  controlled  biological  experiments  were 
required  to  provide  first-hand  data  which  would  permit  an 
analysis  of  the  dependence  of  relative  biological- effec- 
tiveness, R8E,  on  absorbed  dose  for  two  quite  different 
kinds  of  radiations,  neutrons  and  x or  gamaa  rays.  To  this 
end  the  Bureau  of  Radiological  Health,  PDA,  provided  grant 
support  to  Or.  Rossi's  research. 

Experiments  on  opacification  of  the  mouse  lens  and  selected 
data  from  the  scientific  literature  have  verified  the 
theory  of  arfcrodosloetry  and  led  to  the  development  of  the 
theory  of  dual  action.  This  latter  appears  to  explain  much 
of  the  radiobiological  phenomena,  but  several  outstanding 
and  Important  areas  remain  difficult,  principally  leukemia 
and  m arm  ary  neoplasm  induction. 

The  theories  of  dual  action  and  mlcrodosimetry  constitute 
significant  scientific  advances  necessary  to  the  estimation 
of  absolute  and  relative  risks  of  Ionizing  radfatlon 
exposure.  However,  some  radiobiological  data  are  thus  far 
not  satlsf actorlly  explained,  and  continued  research  and 
caution  are  advised  in  the  Interest  of  both  health  and 
economic  aspects  of  radiation  protection  activities. 

This  result  shows  us  some  real  differences  between  the 
mechanisms  of  interaction  of  neutrons  or  alpha  particles  as 
compared  to  x rays.  These  studies  Indicate  that  the 
biological  effects  due  to  neutrons  and  alphas  at  lor  doses 
may  have  been  underestimated  and  the  biological  effects 
(e.g.,  cancers)  due  to  x rays  at  low  doses  may  be  presently 
overestimated.  A revision  of  all  risks  associated  with 
ionizing  radiation  has  been  proposed  by  NCRP  based  on  these 
and  other  similar  studies. 
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TITLE: 


Dost  Response  In  Thyroid  Tuoor  Induction  From  Iodine-131 
11 2 " 


and  Localized  Thyroid  and  Pituitary  Irradiation  In  Rats 
INVESTIGATORS:  W.  Lee,  R.P.  Chlacchlerlnl,  N.C.  Telles,  and  8.  Shlelen 

INSTITUTION:  Bureau  of  Radiological  Health,  FOA 

CUMULATIVE  DOLLAR  SUPPORT:  $255,124  (Includes  In-house  costs) 


DERATION: 

OBJECTIVE: 


APPROACH: 


RESULT: 


WACT: 


7/75  - 5/79 

The  Bureau  of  Radiological  Health  scientists  wanted  to 
examine  the  risk  of  thyroid  cancer  Induction  from  1-131 
x-ray  irradiations.  This  study  was  also  designed  to 
Investigate  whether  Irradiation  of  the  pituitary- gland 
would  Influence  the  radiation  response  of  the  thyroid 
gland,  and  visa  versa. 

Three  thousand  young  female  rats  were  used  In  this  study. 
These  animals  were  Irradiated  with  various  radiation  doses 
form  either  1-131  or  x rays  to  the  thyroid,  pituitary,  or 
both,  and  they  are  to  be  kept  for  two  years  to  observe  the 
Incidence  of  thyroid  tmor  Induction  from  the  two  types  of 
radiation. 

These  Bureau  scientists  had  developed  a new  approach  to 
accurately  determine  thyroid  radiation  dose  from  1-131 
Irradiation.  Their  dosimetric  findings  revealed  that 
previous  rat  thyroid  dosimetries  could  be  In  error  by  40% 
or  more.  Application  of  their  dosimetric  findings  to  other 
similar  studies  suggested  that  the  previously  reported 
relative  thyroid  radlosensltl vlty  of  10:1  for  x rays  and 
1-131  radiation  may  only  be  5:1.  Animal  pathology  data 
will  not  be  available  until  the  end  of  the  study  which  Is 
scheduled  to  be  completed  by  March  1979. 

decent  epidemiologic  findings  suggested  that  thyroid 
radiosensitivity  may  be  much  higher  than  what  we  once 
believed.  Currently,  patients  are  routinely  exposed  from 
ten  to  hundreds  of  rads  of  1-131  radiation  during  1-131 
thyroid  diagnostic  procedures.  The  longterm  consequence  of 
this  level  of  thyroid  radiation  dose  Is  not  clear  at  the 
present.  When  the  results  from  this  study  are  incorporated 
with  the  findings  from  the  diagnostic  and  therapeutic  1-131 
patient  followup  studies  currently  In  progress  within  our 
Epidemiologic  Studies  8ranch,  we  will  be  In  a strong 
position  to  assess  the  risk  from  1-131  Irradiation. 
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Dr.  Kennedy.  I will  now  move  to  a discussion  of  the  regulatory 
and  advisory  activities  that  we  carry  out  under  the  terms  of  Public 
Law  90-602.  As  I said  before,  the  regulations  that  we  promulgated 
under  that  statute  became  effective  in  1974.  The  regulation  is 
broad.  It  covers  complete  systems  as  well  as  11  separate  compo- 
nents. It  appliers  to  168  factory-based  manufacturers  who  produce 
about  5,000  models  of  various  components,  and  it  also  applies  to 
2,100  assemblers. 

I did  not  know  before  I came  to  this  task,  Mr.  Chairman,  that 
X-ray  machines  are  a little  bit  like  10-speed  bicycles  in  that  many  of 
them  are  not  made  by  a single  manufacturer  on  a single  assembly 
line,  but  rather,  they  are  put  together  from  components  made  by 
different  manufacturers  so  that  you  can  have  some  of  the  better 
models  assembled  as  systems  rather  than  as  single  production 
items.  That,  in  some  regards,  makes  the  enforcement  task  more 
difficult. 

We  carry  out  that  task  by  reviewing  reports  submitted  to  us  as  a 
regulatory  requirement  by  the  industry,  by  plant  inspections,  by 
laboratory  testing  of  instruments  and  components,  and  by  field 
testing.  I will  take  these  just  briefly  one  by  one. 

Manufacturers  have  to  give  us  reports  that  describe  their  testing 
and  quality  control  procedures,  tne  design  procedures  and  the 
instructions  that  they  give  to  assemblers  and  their  quality  control 
systems.  We  review  those  reports,  as  the  subcommittee  has  noted 
in  its  questions  to  us,  sometimes  with  a delay,  although  that  is  a 
backlog  we  are  now  reducing,  I am  pleased  to  say.  We  identify 
questionable  areas  in  those  reports  and  use  them  as  one  of  the 
bases,  but  not  the  only  basis,  for  scheduling  plant  inspections. 

The  plant  inspections  are  performed  to  review  manufacturers’ 
testing  programs.  We  have  now,  under  this  program  visited  all 
domestic  and  foreign  manufacturers  of  X-ray  equipment  at  least 
once.  We  believe  we  will  be  able  to  undertake  tnese  visits  on  an 
average  of  at  least  once  every  2Vfe  years. 

I might  say,  parenthetically,  the  way  in  which  we  schedule  these 
depends  on  our  perception  of  the  hazards  associated  with  that 
particular  component.  We  would  not  want  to  make  freouent  visits 
to  a component  manufacturer  who  made  only  X-ray  tables.  On  the 
other  hand,  for  General  Electric,  we  might  want  to  see  quite  a lot 
more  often  than  every  2 years. 

In  the  laboratory  testing  phase  of  our  work,  we  attempt  to  meas- 
ure every  aspect  of  a product’s  compliance,  every  item  that  is  small 
enough'  to  be  assembled  and  brought  back  home  for  the  work.  We 
will  take  a dental  X-ray  whole;  we  will  take  components.  We  would 
not  take  an  entire  X-ray  unit  out  of  a hospital,  for  obvious  reasons, 
for  those  kinds  of  tests;  we  would  send  a radiological  health  officer 
into  the  field  to  undertake  measurements  actually  on  a unit  in- 
stalled in  a hospital  or  a doctor’s  office. 

Not  only  are  these  conducted  by  FDA  staffs  in  the  10  Federal 
regions  and  the  constituent  districts;  they  are  also  done  by  States 
under  22  different  contracts.  And  they  check  the  compliance  of 
both  factory-based  manufacturers  and  assemblers  by  looking  at  the 
machines  where  they  are. 

Ninety-four  percent  of  the  machines  have  been  tested  within  the 
first  year*  of  installation,  and  we  have  tested  about  15  percent  of  all 
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certified  machines  in  the  field  on  the  ground.  There  has  been  a 
high  rate  of  noncompliance  thus  far.  The  overall  noncompliance  is 
30  percent.  The  noncompliance  figure  we  cite  elsewhere  for  meas- 
uring the  public  health  significance  is  20  percent,  and  the  differ- 
ence is  due  to  the  fact  we  are  taking  a somewhat  higher  threshold 
for  the  measurements  that  we  take  for  quantitating  the  serious 
public  health  problems.  We  think  that  the  rate  is  that  high  largely 
because  the  standard  is  new  and  complex  and  because  we  think  the 
assemblers  and  manufacturers  are  just  learning  to  deal  with  it. 

This  program,  by  the  way,  is  now  being  expanded  with  an  addi- 
tional $400,000  in  State  contracts  to  increase  the  proportion  of 
certified  machines  that  are  being  field  tested. 

Let  me  just  summarize  what  our  compliance  people  have  found 
thus  far  with  respect  to  that  performance  standard.  There  have 
been  72  recalls  thus  far  involving  38,000  products.  There  have  been 
26  recalls  under  the  defect  provisions  of  Public  Law  90-602,  and  mv 
testimony  gives,  on  page  15,  the  details  of  an  example  of  one  such 
enforcement  case,  which  I won’t  trouble  to  go  through  now. 

We  think  that  the  standard  has  required  major  changes  in  X-ray 
machine  design  and  manufacturing  practices  and  that  it  has,  in 
fact,  accelerated  technological  innovation.  One  example  is  automat- 
ed positive  beam  limitation,  a device  which  minimizes  the  extent  of 
X-ray  exposure  automatically  so  that  the  size  of  the  film  or  the 
area  exposed  within  the  cassette  is  matched  to  the  size  of  the  beam 
by  reducing  the  edges  of  the  beam.  This  eliminates  the  exposure 
that  the  patient  might  receive  that  doesn’t  do  any  good  in  terms  of 
creating  a record  the  doctor  can  use.  I think  it  is  fair  to  say  that 
this  has  resulted  entirely  from  FDA  activities  in  this  performance 
standard  work,  and  it  is  becoming  standard  on  machines  produced 
for  use  in  the  United  States. 

I will  have  more  to  say  later  about  the  kinds  of  savings  that  we 
think  are  associated  with  that  kind  of  innovation. 

The  standard  has  also,  incidentally,  forced  FDA  to  develop  new 
test  equipment  and  instruments  in-house,  including  some  of  the 
field  calibration  equipment  that  we  use  to  test  instruments  in 
actual  medical  installations. 

It  is  an  obvious  point,  but  I still  think  it  is  worth  making,  that 
even  the  best  equipment  regulation  can’t  guarantee  minimum  ex- 
posure any  more  than  the  most  intelligent  and  conscientiously 
applied  design  requirements  in  the  safety  features  of  automobiles 
can  make  a car  safe  in  the  hands  of  an  unknowledgeable  and 
careless  driver. 


As  a result,  we  have  programs  that  are  designed  to  improve  user 
practices,  both  of  X-ray  prescribers  and  of  equipment  operators. 
And  that  is  a somewhat  different  problem. 

A prescriber  may  order  a procedure  that,  in  terms  of  a careful 
cost  benefit  analysis  of  that  medical  situation,  is  not  really  a justi- 
fied procedure.  If  that  could  be  eliminated,  it  would  represent  a 
saving.  An  even  more  obvious  saving  would  be  represented  if  we 
could,  by  training  operators  better,  eliminate  repeat  X-rays  or 
make  sure  that  only  the  minimum  exposure  was  used  that  was 
necessary  to  generate  the  adequate  diagnostic  information  for  the 
physician  who  is  using  the  radiograph.  So  we  think  that  both  these 
kinds  of  education  are  essential. 
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They  consist  essentially  of  voluntary  recommendations  for  good 
practices  and  professional  and  consumer  education.  Let  me  give 
some  examples. 

In  the  quality  assurance  area  we  essentially  address  the  failure 
of  operators  to  use  good  practices.  Those  programs  are  largely 
conducted  with  the  States  who  are  responsible  for  licensing  or 
certifying  such  operators  where  there  are  State  programs. 

We  also  have  some  particular  programs  that  are  designed  to 
improve  practice  in  certain  often-performed  procedures.  I mention 
just  two,  which  we  call  by  the  rhyming  acronyms  BENT  and 
DENT.  DENT  stands  for  Dental  Exposure  Normalization  Tech- 
nique; and  BENT,  Breast  Exposure:  Nationwide  Trends.  One  has 
the  feeling  one  of  these,  the  second  one  to  go  into  effect,  was 
invented  rather  carefully.  What  they  do  is  try  to  identify  high 
exposure  facilities  by  looking  at  those  facilities  by  a rather  unique 
mailing  technique. 

I have  had  to  resist  the  temptation  to  give  you  a lot  of  visuals 
here,  Mr.  Chairman,  because  this  is^an  activity  that  lends  itself  to 
small-size  demonstrations.  I promise  not  to  do  too  much  of  this. 

But  this  is  a card  that  can  be  sent  to  an  X-ray  facility.  There  are 
instructions  for  the  operator  of  the  facility  to  expose  the  button  on 
the  card.  The  button  consists  of  a thermoluminescent  dosimeter.  It 
is  exposed  in  the  machine  and  returned  on  the  attached  postcard  to 
the  Food  and  Drug  Administration,  where  it  is  read.  The  X-ray 
energy  is  stored  in  the  crystal.  It  is  released  later  when  the  crystal 
is  measured  photometrically,  and  we  know  if  that  facility  is  rou- 
tinely overexposing  patients.  And  these  are  usually  cooperative 
programs  with  the  States.  The  States  can  be  informed  or  we  can 
help  them  further  with  it.  We  have  had  good  results  with  those, 
and  the  States.are  enthusiastic  about  the  procedure. 

The  DENT  program  has  already  shown  a 40-percent  exposure 
reduction  in  the  States  where  it  has  been  applied,  and  we  think 
that  BENT  is  on  its  way  to  showing  a similar  performance  im- 
provement. 

Recently,  Secretary  Califano  wrote  to  all  Governors  of  the  States 
either  urging  continued  participation  or  joining.  We  have  had  some 
more  joinings  as  a consequence  of  that,  and  it  is  now  in  44  to  48 
States. 

A second  area  where  we  think  there  is  important  room  for 
improvement  is  in  X-ray  repeats.  National  studies  have  shown  that 
5 to  10  percent  of  X-rays  are  repeated  and  that  many  of  these  are 
avoidable  by  quality  assurance  programs.  We  pilot-tested  one  of 
these  at  the  Baltimore  Public  Health  Service  Hospital  and  have 
gotten  about  a 30-percent  reduction  in  retakes  in  that  pilot  effort. 

As  a consequence  of  that  experience,  we  are  developing  protocols 
for  processor  quality  assurance  for  general  use  and  recommenda- 
tions which  we  will  issue.  We  think  we  ought  to  be  able  to  get  one 
third  of  that  10  percent,  say,  which  would  be  3 percent  of  the  total 
exposures  controlled,  if  we  can  be  as  successful  on  a widespread 
basis  as  in  that  pilot  program. 

Next,  I want  to  talk  about  the  area  of  professional  education.  It 
is  fair  to  say  that  this  is  an  area  in  which  FDA  evolved  most 
slowly,  largely  because  it  is  one  in  which  Federal  involvement  has 
been,  for  very  good  reasons,  a little  hesitant  across  the  board. 
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There  is  a special  nature  to  the  relationship  between  physician 
and  patient.  One  does  not  want  to  create  in  the  physicians  the  view 
that  they  are  being  ordered  around  by  their  Government  in  an 
area  where  their  training  suits  them  to  make  judgments. 

On  the  other  hand,  we  have  confronted  increasing  evidence  that 
there  is  a lot  of  unnecessary  ordering  of  X-rays,  and  we  have 
become  gradually  more  and  more  convinced  there  is  a tremendous 
amount  of  room  for  improvement  here.  If  we  can  attack  the  prob- 
lem successfully,  by  which  I mean  in  a way  that  convinces  physi- 
cians that  we  are  doing  something  for  them  that  is  positive  instead 
of  trying  to  limit  their  capacity  to  practice  medicine  intelligently, 
we  can  do  a good  deal. 

A major  problem  is  the  lack  of  scientific  efficacy  data  on  when 
X-rays  are  useful  and  when  they  are  not.  We  have  made,  in  at  least 
one  area,  a promising  start. 

You  have  heard,  I think,  testimony  by  Dr.  Phillips  earlier  in  this 
series  of  hearings.  You  know  that  the  Seattle  pilot  project  in  which 
definitive  criteria  were  evolved  for  ordering  emergency  room  skull 
X-rays  for  trauma  showed  a 40-percent  reduction  initially  in  those. 

I believe  he  testified  at  these  hearings  that  the  results  he  now 
believes  to  be  even  better  than  that. 

In  at  least  a couple  of  areas— pelvimetry,  of  course,  routine  chest 
X-rays— there  is  reason  to  believe  that  similar  reductions  are  possi- 
ble. So  eventually,  one  might  be  able  to  go  to  work  on  a national 
overordering  figure  which  is  estimated  by  some  students  to  be  30 
percent  or  so.  So  there  is  clearly  a lot  of  opportunity  there  on 
which  we  are  only  beginning,  by  educational  efforts,  to  make  head- 
way. 

. I might  just  say,  however,  that  the  areas  of  continuing  medical 
education  and  beginning  medical  education  are  promising  areas  to  , 
start  on  this  problem.  We  now  have  an  X-ray  technologist  radiation 
protection  instruction  package  that  is  going  to  over  10,000  persons 
a year,  and  one,  for  use  in  medical  education,  has  been  purchased 
and  adopted  by  three-quarters  of  the  medical  schools  in  the  United 
States;  and  that  is  not  just  a casual  commitment.  We  charge— I 
think  $15,000  has  to  be  put  down  before  they  get  it. 

In  the  area  of  consumer  education,  which  we  think  is  equally 
important,  it  is  clear  that  reduction  of  exposure  is  possible  by 
getting  patents  to  be  more  forthcoming  about  their  situation  and 
more  ready  to  ask  questions  of  a physician  or  a dentist  about  the 
need  for  having  an  X-ray. 

Everybody  agrees,  I think,  with  the  need  for  reducing  X-rays  in 
the  abdominal  region,  in  view  of  the  possibility  that  a woman  may 
be  pregnant.  We  have  distributed  copies  of  this  poster  very  widely 
nationally  to  physicians,  many  of  you  who  have  seen  it  before  will 
know  it  is  on  display  in  the  offices  of  many  obstetricians  and 
gynecologists.  The  American  College  of  Obstetricians  and  Gynecolo- 
gists cooperated  fully  in  this  effort  with  us. 

Another  consumer  effort  is  an  X-ray  record  card,  which  we  en- 
courage patents  to  use  in  order  to  keep  track  of  their  own  X-ray 
examinations  and  to  be  able  to  inform  their  doctors  about  previous 
exams.  Multiple  ordering  is  a problem  that  this  kind  of  device  can 
help  with,  we  think. 
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It  is  a delicate  task.  We  want  to  educate  people  about  the  risks 
and  the  benefits  of  X-ray  exposure,  not  frighten  them  into  refusing 
needed  X-ray  exams,  but  encourage  them  to  hold  a useful  dialog 
with  their  physicians,  dentists,  dental  hygienists,  whoever,  about 
the  need  for  a particular  procedure. 

Now,  Mr.  Chairman,  I want  to  touch  briefly  on  two  other  sub- 
jects in  which  we  know  the  subcommittee  is  interested,  and  then  I 
will  summarize  and  stop. 

The  first  of  these  has  to  do  with  the  interagency  relationships. 
We  can't  help  but  agree  with  the  subcommittee’s  assessment  that 
Federal  radiation  activities  could  use  better  coordination.  For  our 
own  part,  we  have  tried  to  join  with  sister  agencies  to  coordinate 
programs,  share  resources,  and  identify  problems.  We  have  29 
memorandums  of  understanding  and  interagency  agreements  with 
other  Federal  agencies.  For  example,  the  National  Cancer  Institute 
has  worked  with  us  on  the  BENT  program.  We  have  a Memoran- 
dum of  Understanding  with  EPA  on  medical  radiation  guidance  for 
Federal  faciliti<&,  under  which  the  Food  and  Drug  Administration 
will  coordinate  the  Public  Health  Service  implementation  of  that 
guidance. 

As  you  may  know,  Mr.  Chairman,  this  has  ended  a long  period  of 
uncertainty  and  one  might  say  a dispute  between  the  Department 
of  Health,  Education,  and  Welfare  and  the  Environmental  Protec- 
tion Agency  about  who  has  the  authority  to  promulgate  such  guid- 
ance. We  essentially  said  that  although  we  felt  there  was  a great 
deal  of  merit,  in  our  view,  on_the  appropriate  disposition  of  the 
problem,  that  that  was  one  of  those  cases  in  which  neither  party 
had  so  much  of  a right  to  be  right  that  it  could  be  allowed  to  stand 
in  the  way  of  getting  the  agencies  together  and  getting  to  work  on 
that. 

I think  we  gave  enough  to  get  a program  going,  although  we  are 
still  not  convinced  that  the  appropriate  division  was  made.  We  are 
now  working  on  the  problem. 

We  have  close  relationships  with  the  States  on  programs  like 
BENT  and  DENT  and  on  contract  inspection  programs.  We  have 
produced,  along  with  NRC,  with  EPA  and  with  Occupational  Safety 
and  Health  Administration,  and  the  States,  model  regulations  for 
State  programs  in  a number  of  cases. 

I want  to  add  that  in  addition  to  producing  some  distinctive 
public  health  benefits,  exposure  reduction  programs  also  reduce 
health  care  costs.  X-ray  examinations,  ps  we  extrapolate  the 
number  to  this  past  year,  using  data  from  1964  and  1970,  as  I 
described,  cost  nearly  $6.5  billion.  That  is  about  4.5  percent  of  the 
national  health  care  bill. 

Reducing  exposure‘,will  save  costs,  of  course,  in  two  ways:  There 
will  be  immediate  savings  because  fewer  exams  are  ordered  or 
because  fewer  repeat  films  are  taken,  or  because  exposure  is  better 
limited  and  there  will  also  be  a longer  term  saving  by  preventing 
future  ill  health  in  the  form  of  long  deferred  genetic  damage,  or 
long  deferred  cancers. 

As  we  calculate  them,  the  ratios  of  these  savings  are  about  a 
little  less  than  4 to  1.  That  is,  if  you  avoid  an  exposure  today  that 
isn’t  necessary  to  produce  a positive  short-term  health  benefit,  you 
save  a direct  cost  equivalent  to  $4  and  you  get  another  $1  or  a little 
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more  than  $1  in  terms  of  the  deferred  health  benefit  from  avoided 

cancers  and  genetic  damage.  , . „ . . 

Let  me  just  talk  about  the  cost-saving  features  of  a couple  of 
programs.  If  10  percent  of  films  are  repeated  for  poor  image  qual- 
ity, and  if  we  can  achieve  our  pilot  program  goal  on  a national 
basis,  the  short-term  saving  in  film  alone  is  $130  million  a year. 

The  largest  potential  saving  is  from  ordering  unneeded  exams. 
The  studies  done  on  skull,  barium  enema  and  upper  ul  exams 
suggest  that  40-percent,  10-percent,  and  19-percent  reductions  re- 
spectively are  possible.  Other  estimates  range  from  10  to  40  per- 
cent. An  overall  estimate  made  by  a number  of  people  is  that  30 
percent  are  unnecessary:  and  if  that  is  right— and  we  could  argue 
10  percent  either  way — but  if  that  is  right,  the  national  potential 
available  for  saving  is  $2  billion  annually  in  the  short-term  costs; 
$500  million  in  the  long-term  costs.  , . 

Again,  calculated  in  terms  of  the  long-term  deferred  costs  alone, 
if  it  is  correct— this  is  using  a National  Academy  of  Sciences  figure 
of  $100  in  deferred  health  costs  per  rem  avoided— the  X-ray  stand- 
ard itself,  which  is  in  place  now,  will  save  about  $200  million  in 
deferred  costs  for  the  machines  manufactured  in  1978  alone. 

In  summary,  Mr.  Chairman,  we  think  we  are  administenng  an 
innovative  program  that  has  been  successful  so  far  in  curtailing 
exposure  of  the  American  public  to  radiation  levels  commensurate 
with  the  expected  benefits.  We  think  our  present  and  future  re- 
sponsibilities are  as  follows: 

First,  we  want  to  continue  to  insure  compliance  with  existing 
- regulatory  standards  to  promote  widespread  adoption  of  voluntary 
guidance  and  ta  increase  professional  education  on  the  prudent  use 

of  medical  radiation.  , , > 

Second,  we  must  keep  abreast  of  the  emerging  technologies  and 
their  associated  health  risks  through  research  and  actively  encour- 
age these  technological  developments  which  improve  diagnostic  in- 
formation and  reduce  patient  exposure. 

Finally,  we  have  to  increase  the  awareness  of  consumers  and  ot 
providers  concerning  the  risks  and  benefits  of  radiation  and  en- 
courage their  participation  in  agency  programs  and  policy-setting 
activities 

That  is  the  end  of  my  statement,  Mr.  Chairman.  We  will  be 
happy  to  respond  to  questions  from  the  subcommittee. 

[Testimony  resumes  on  d.  295.] 

[Dr.  Kennedy’s  prepared  statement  follows:] 
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STATEMENT 

BY 

OONAIO  KENNEOY 
COMMISSIONER 

FOOD  AND  DRUG  ADMINISTRATION 
PU8LIC  HEALTH  SERVICE 

DEPARTMENT  OF  HEALTH , EDUCATION,  AND  WELFARE 

Mr.  Chairman: 

In  the  ten  yean  since  you  set  In  motion  the  events  that  1 ed  to 
enactment  of  Public  Law  90-602,  the  Radiation  Control  for  Health  and 
Safety  Act  of  1968,  the  Food  and  Orug  Administration  (FDA)  has  made 
significant  progress  In  developing  a nationwide  program  to  protect  the 
public  from  excessive  exposure  to  various  forms  of  electronic  product 
radiation. 

It  is  a pleasant  task,  therefore,  to  acknowledge  your  foresight 
and  our  appreciation  for  the  essential  role  you  have  played  In  the 
establishment  of  our  radiation  protection  program.  I want  to* describe 
today  how  we  are  using  P.t.  90-602  to  accomplish  the  goals  envisioned 
by  It  for  medical  radiation  and  how  we  are  using  It  to  make  a difference 
In  the  Nation's  health  care  system. 

Appearing  with  ne  today  is  Mr.  John  C.  Vlllfortb,  Olrector  of  the  FDA's 
8ureau  of  Radiological  Health  (8RH) 

AN  ASSESSMENT  OF  RA0IAT10N  HAZARDS:  PAST  AND  PRESENT 

I think  It  would  be  useful  to  begin  by  pointing  out  that  the 
proliferation  of  radiation-emitting  products  over  the  last  decade  has 
raised  the  potential  for  human  exposure. 

Let  me  briefly  sketch  the  contemporary  situation  regarding  medical 
and  dental  x-ray  exposure.  Approximately  145,000  dental  x-ray 
machines  are  new  being  used  In  34  million  x-ray  procedures  yearly,  and 
about  125,000  medical  x-ray  machines  are  used  in  about  157  million 
procedures.  Of  the  270,000  dental  and  medical  macnines  in  use, 

19  percent  are  complete  x-ray  systems  manufactured  and  sold  after 
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August  1,  1974,  the  effective  date  of  FOA's  performance  standard. 

About  two-thirds  of  medical  x-ray  examinations  occur  In  hospitals, 
with  the  remainder  taking  place  In  private  physicians1  offices, 
group  practices,  and  health  agencies.  Between  110,000  and  170,000 
persons  operate  medical  x-ray  equipment  In  the  United  States.  Of 
these,  approximately  60,000  are  certified  or  licensed  to  practice. 

There  Is  some  evidence  that  the  actual  exposure  people  are  receiving 
from  medical  sources  may  also  be  on  the  Increase,  simply  because  of  the 
Increased  number  of  medical  radiologic  procedures  now  being  performed. 
For  example: 

— Two  FDA-conducted  national  surveys  of  x-ray  use*showed  that  the 
annual  nixnber  of  x-ray  examinations  In  Ihe  United  States  increased 
24  percent  between  1964  and  1970,  from  173  million  to  212  million. 
The  cost  of  these  household-based  surveys  has  made  It  prohibitive  to 
continue  them.  However,  we  can  derive  a rough  estimate  of  today’s 
x-ray~  usage  by  extrapolating  from  the  1964  and  1970  data.  According 
to  this  calculation,  approximately  241  million  examinations  would 
have  been  performed  last  year. 

— A further  Increase  In  the  overall  number  of  radiologic  examinations, 
and  possibly  In  the  average  **ad1at1on  exposure  per  examination," 

. may  be  witnessed  as  a result  of  the  Introduction  of  computed 
tomography  (CT)  scanners  In  the  United  States  In  1973.  Already, 
approximately  700  CT  scanners  are  being  used  on  about  2 million 
patients  per  year. 
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— Hammog r a phy  has  also  contributed  to  Increased  exposure  (from  more 
X rays  per  person  as  well  as  more  Individuals  being  exposed)  over 
a short  period  of  time.  This  procedure,  In  which  relatively  large  ~ 
amounts  of  radiation  are  delivered  to  a particularly  radlosensl tlve 
tissue,  was  scarcely  used  as  recently  as  15  years  ago.  It  Is  now  being 
performed  on  approximately  2 million  women  In  the  United  States  annually. 

FOA’S  RADIATION  PROTECTION  STRATEGY 

The  FDA  has  and  continues  to  base  Its  radiation  control  program  on 
assuring  the  safety  of  radiation-emitting  devices  and  on  encouraging 
prudent  radiation-use  practices.  Our  program  Is  divided  Into  various 
functional  components,  In  which  we: 

(1)  study  biological  effects  of  radiation; 

(2)  conduct  research  on  Improving  radiation  measurements  and 
the  equipment  used  to  obtain  them. 

(3)  establish  regulatory  performance  standards  and  perform  associated 
surveillance  and  compliance  activities; 

(4)  Issue  recommendations  for  good  radiation-use  practices; 

(5)  educate  the  genera t public  and  train  professionals  and 
paraprofesslonals;  and, 

(6)  participate  In  cooperative  programs  with  Federal  and  State 
agencies. 

I would  like  at  this  point  to  submit  for  the  record  a report  entitled, 

"The  Bureau  of  Radiological  Health  --  A look  at  FDA's  Program  to  Protect 
the  American  Consumer  from  Radiation,"  which  highlights  the  achievements 
of  FOA  In  the  field  of  radiation  protection. 
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In  discussing  our  radiation  protection  activities,  It  Is  IroporUnt  to 
distinguish  between  regulation  and  recommendat1on--two  distinct  and 
complementary  approaches  used  by  FDA  to  reduce  radiation  exposure. 

Regulation  Is  used  to  assure  that  radiation-emitting  products  are  safe 
and  effective.  The  Agency  develops  and  promulgates  regulatory  product 
performance  standards  which  are  Imposed  on  manufacturers  under 
authorities  contained  In  P.L.  90-602.  With  the  Medical  Oevlce 
Amendments  of  1976  (Public  Law  94-295),  our  authority  over  products  In 
the  total  x-ray  system  has  been  broadened  to  Include  such  essential 
elements  as  x-ray  film  processing  equipment,  which  have  a significant 
effect  on  both  the  quality  of  the  radiograph  and  the  exposure  of  the 
patient.  I will  later  describe  In  some  detail  our  performance  standard  for 
diagnostic  x-ray  machines.  We  are  also  considering  standards  for 
radiation  therapy  and  ultrasound  devices.  Although  w are  highlighting 
today  the  use  of  x radiation  In  medical  applications,  I also  want  to 
mention  that  we  have  established  and  are  actively  enforcing  regulatory 
standards  for  the  nonmedical  applications  of  such  products  as  television 
receivers,  cold  cathode  gas  discharge  tubes,  microwave  ovens,  x-ray 
baggage  Inspection  systems,  cabinet^ray  machines,  and  laser  products. 

Voluntary  recommendations,  by  contrast,  are  directed  at  improving 
x-ray  usage  practices.  We  selected  the  voluntary  approach  In  this 
area  for  two  reasons.  First,  Issues  of  medical  radiation  efficacy 
and  the  many  techniques  which  can  be  employed  during  x-ray  examinations 
are  complex,  and  good  practices  tend  to  evolve  oyer  time.  Sometimes, 
therefore,  regulatory  action  In  this  area  can  be  inappropriate  and 
serve  to  inhibit  medical  Judgment  and  the  development  of  new  techniques. 
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Second,  P.L.  90-602— MJce  the  other  laws  under  which  Federal  health 
regulation  Is  carried  out— does  not  authorize  us  to  regulate  medical 
practice.  Issues  for  whfch  recoemendations  are  either  In  effect,  or 
are  currently  being  developed.  Include  the  use  of  gonad  shielding, 

X rays  during  pregnancy,  radiation  treatment  for  benign  diseases, 
mammography  screening,  the  use  of  mass  chest  x-ray  screening,  x-ray 
technologist  qualifications,  and  exposure/technique  guides  for  certain 
x-ray.  procedures. 

I would  now  like  to  describe  a few  of  the  mutually  Interdependent 
and  supportive  activities  which  we  undertake  In  dealing  with  the 
medical  radiation  problem. 

FDA'S  BIOLOGICAL  RESEARCH  PROGRAM 

FOA's  concern  over  the  Increased  use  of  diagnostic  x radfatlon  relates 
to  the  potential  of  low-level  radiation  exposure  for  producing  adverse 
effects.  Biological  research  provides  a scientific  basis  for  our 
regulatory  and  voluntary  Initiatives;  only  by  understanding  the 
hazards  and  being  able  to  quantitate  the  risks  from  various  kinds 
and  doses  of  radlatlcn  can  we  set  sensible  program  priorities. 

The  Agency's  Bureau  of  Radiological  Health  contributes  to  bfo-effects 
research  on  the  consequences  of  low-level  radiation  exposure  with  a 

program  of  experimental  and  epidemiologic  studies  conducted  through  grants, 
contracts,  and  Intramural  research.  Let  me  suflmarlze  some  of  the 

findings  of  this  research  that  have  direct  health  Implications. 
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Prenatal  Exposure 

Irradiation  during  prenatal  development  can  evoke  a variety  of  biological 
effects.  For  example,  experimental  research  In  rodents  has  established 
that  gross  visible  defects  are  possible  from  radiation  exposures  In 
the  rnnge  of  5 to  12  rads  during  early  pregnancy.  Many  of  these 
defects  Involve  faulty  development  of  the  central  nervous  system. 

Later  In  pregnancy,  radiation  exposure  can  affect  behavior,  learning, 
and  coordination.  Other  experimental  radiation  effects  Include 
Interference  with  expression  of  genetic  Information,  and  retarded 
growth  and  development. 

Another  effect  of  radiation  In  utero  Is  carcinogenesis.  In  humans, 
the  largest  and  most  Important  study  Is  the  Oxford  Survey  of  Childhood 
Cancer,  directed  by  Or.  Alice  Stewart,  who  testified  In  February 
before  this  Subcommittee.  This  study,  partly  funded  by  FOA,  has 
Investigated  all  leukemia  and  other  cancer  deaths  In  children  born 
In  Great  Britain  from  1953-1975;  It  now  contains  records  of  over 
10,000  cancer  deaths  and  an  equal  mxnber  of  matched  controls.  This  was 
the  first  study  to  Indicate  that  prenatal  exposure  to  diagnostic  X rays, 
at  doses  estimated  to  be  in  the  range  of  0.5  to  2 rads,  was  associated 
with  an  Increased  risk  of  leukemia  and  other  cancers  In  children.  The 
study  has  been  a source  of  substantial  controversy,  in  part  because 
no  carcinogenic  effect  was  observed  In  another  study  among  those 
exposed  prenatal ly  to  atomic  bomb  radiation  in  Japan.  The  leukemia 
findings  from  irradiation  during  the  third  trimester  are  now 
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generally  accepted,  as  a result  both  of  reanalysis  of  earlier  data 
and  of  findings  In  epidemiologic  studies  conducted  at  Harvard  and 
The  Johns  Hopkins  universities.  Reports  of  an  Increased  risk  of  leukemia 
from  radiation  exposure  earlier  In  pregnancy,  and  of  other  cancers,  are 
still  a source  of  ccntroversy--part1cularly  In  view  of  the  absence  of 
supporting  evidence  from  animal  studies. 

Such  evidence  may  come  from  a study  we  Initiated  In  1962  In  col laboratlcn 
with  Colorado  State  University  to  conduct  a lifetime  evaluation  of 
beagle  dogs--whose  sensitivity  makes  them  especially  appropriate  animal 
models.  The  animals  received  16  or  84  rads  of  gamma  radiation  during 
prenatal  or  early  postnatal  development.  The  study,  which  has  cost 
approximately  $14.5  million  thus  far,  has,  over  the  years,  used  a total 
of  1,680  dogs,  of  which  360  have  been  nonlrradlated  controls.  Although 
we  are  only  midway  through  the  study,  we  already  have  observed  excess 
cancers  in  Irradiated  animals.  To  date  23  dogs  have  died  of  malignancies. 
Of  this  number,  5 were  in  the  low-dose  group  and  16  were  In  the  high-dose 
group.  The  other  two  dogs  were  In  the  control  group.  Several  malignant 
lymphomas  were  found  among  the  Irradiated  groups.  When  the  study  Is 
completed,  It  may  provide  a rationale  for  the  epidemiological  observations 
of  radl a tion- 1 nduced  cancers  In  children  and  provide  a more  Quantitative 
estimate  of  risk.  This  experimental  research  ana  the  epidemiologic 
studies  of  Or.  Stewart  and  others  on  the  effects  of  prenatal  radiation 
has  helped  to  provide  the  basis  for  an  r DA  recommendation  on  the  use  of 
diagnostic  i rays  during  pregnancy. 
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Thyroid  Exposure 

Another  example  of  our  research  Into  the  link  between  radiation  exposure 
and  adverse  health  effects  concerns  thyroid  cancer.  Twc  followup 
studies  of  children  given  x-ray  treatments  of  the  scalp  for  ringworm 
(tinea  capitis),  one  at  hew  York  University  and  the  other  at  Sheba 
Medical  Center  in  Israel,  have  been  supported  by  FDA.  The  Israeli 
study  sh<*ed  that  the  risk  of  thyroid  cancer  was  Increased  more  than 
four-fold  at  doses  of  6 to  9 rads,  and  that  the  risk  was  significantly 
greater  for  children  exposed  under  the  age  of  six  years  than  for  older 
children.  The  latent  period  for  the  development  of  malignant  neoplasms 
of  the  thyroid  ranged  from  5 to  21  years  during  the  25-year  period  of 
observation.  The  demonstration  of  Increased  risk  of  thyroid  cancer 
at  low  x-ray  doses  In  children  has  Increased  our  concern  about  the 
consequences  of  certain  diagnostic  procedures.  In  part  because  of  this 
concern,  t^e  are  developing  a recommendation  on  the  use  of  iodine-123  as 
a substitute  for  Iodine-131  as  a thyroid  diagnostic  agent,  because  It 
delivers  less  radiation  exposure  to  this  organ.  FDA  has  also  cooperated 
with  the  National  Academy  of  Sciences  (NAS)  in  developing  general 
recommendations  on  the  use  of  radiation  therapy  for  benign  diseases,  and 
we  are  now  formulating  more  speclfc  guidance  concerning  those  uncommon 
medical  situations  In  which  this  form  of  treatment  may  still  be  justified. 

Mannooraphy  Exposure 

The  FDA  has  sponsored  studies  of  other  raaiatlon-induced  cancers.  Including 
breast  cancer.  One  of  our  collaborative  Sturms  at  Harvard  university 
showed  an  Increased  risk  of  breast  cancer  for  10  to  AO  or  more  years  after 
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radiation  exposure.  The  patients  In  the  study  had  been  exposed  to 
multiple  fluoroscopies  In  lung  collapse  therapy  for  tuberculosis.  Another 
supported  study  at  the  University  of  Rochester  showed  an  Increased  risk 
of  breast  cancer  after  x-ray  treatment  for  mastitis. 

These  and  other  data  were  used  by  F0A  4n  a mathematical  model  to  estimate 
risks  and  benefits  associated  with  mawnography.  The  model  showed  that 
maxtoographlc  screening,  In  conjunction  with  physical  examination,  provided 
relatively  more  benefit  than  risk  for  asymptomatic  women  over  the  age  of 
SO.  Among  asymptomatic  women  under  the  age  of  SO,  the  risks  outweighed 
the  demonstrated  benefits.  Our  analysis  was  one  of  several  used  by  the 
National  Cancer  Institute's  (NCI)  Consensus  Panel  on  Breast  Cancer 
Screening  In  Its  development  of  guidelines  for  the  NCI/ACS  Breast  Cancer 
Detection  Demonstration  Projects.  FOA  Is  using  this  analysis  to 
Implement  dose  reduction  techniques  for  maxmography , and  to  support 
forthcoming  national  guidance  for  maxmographlc  screening. 

These  are  some  examples  of  our  efforts  to  provide  new  data  which  will 
allow  for  a more  thorough  understanding  of  the  consequences  of  exposure 
to  radiation.  The  findings  of  our  research  have  formed  part  of  the  data 
base  considered  by  the  United  Nations  Scientific  Conmlttee  on  the  Effects 
of  Atomic  Radiation  (UNSCEAR)  fn  developing  the  risk  assessments  recently 
published  In  the  report,  "Sources  and  Effects  of  Ionizing  Radiation, 

UNSCEAR  1977  Report  to  the  General  Assembly. " «e  anticipate  that  our 
research  will  also  be  considered  by  tne  National  Academy  of  Sciences  in  its 
sccn-to-te-releaseo  report  on  the  biological  effects  of  ionizing  radiation. 
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I would  like  to  submit  for  the  record  e document  which  summarizes  our 
biological  effects  research  activities  In  the  area  of  ionizing  radiation. 

FDA* s PEPfOMAHCE  STAhOAftO  FOR  HEPICAi  AXO  QEKTAL  X-RAY  EQUIPMENT 
Introduction 

As  I stated  earlier,  P.L.  90-602  gives  the  Agency  a clear  legislative 
mandate  to  establish  performance  standards  for  radiation-emitting  electronic 
products.  One  of  the  most  Important  standards  promulgated  thus  far  has 
been  that  for  diagnostic  medical  and  dental  x-ray  units,  which  applies  to 
all  systems  and  components  manufactured  after  August  I,  1974.  The 
standard  covers  complete  x-ray  systems  as  well  as  Individual  components  that 
may  or  may  not  be  Installed  with  other  certified  components.  Examples  of 
complete  systems  include  dental  radiographic  units,  general  purpose 
radiographic  and  fluoroscopic  units,  both  mobile  and  stationary,  and 
specialized  systems  such  as  mamographlc  units.  Eleven  separate 
components  are  covered  by  the  standard.  Including  x-ray  controls,  tables, 
and  x-ray  beam  limiting  devices.  Because  these  components  are  sold 
separately  and  each  Is  subject  to  certain  requirements  of  the  standard, 
these  are  actually  the  equivalent  of  11  separate  performance  standards. 

At  this  time,  150  factory-based  manufacturers,  both  domestic  and  foreign, 
are  producing  more  than  5,000  components  covered  by  the  standard.  Each 
manufacturer  must  conduct  a testing  and  quality  control  program  that 
assures  that  all  components  will  comply  with  the  standard,  ana  must  aoply 
a certification  label  to  each  component.  In  addition,  sceclflc 
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regulations  are  directed  at  the  2,100  assemblers  of  these  x-ray  systems 
and  components,  since  the  proper  Installation  of  the  equipment  determines 
to  a large  extent  whether  a system  or  component  compiles  with  the 
performance  standard. 

The  FDA  enforces  this  standard  through  a review  of  reports  submitted  by 
manufacturers,  plant  inspections,  laboratory  testing,  and  field  testing. 

Report  Review 

The  reports  submitted  by  manufacturers  and  reviewed  by  BRH  describe  the 
testing  and  quality  control  program  under  which  a factory-based 
manufacturer  produces  the  product  to  comply  with  the  performance  standard. 
These  reports  also  describe  how  the  product  Is  designed  to  meet  the 
standard,  and  Include  user,  assembly,  and  maintenance  Instructions 
provided  by  the  manufacturer.  An  Initial  report  must  be  submitted  to  the 
BRH  before  the  product  Is  Introduced  Into  commerce.  Subsequent  model 
change  and  annual  reports  update  and  sunmarlze  the  testing  program. 

From  a review  of  the  reports,  It  Is  possible  to  identify  Items  of 
noncompliance  and  questionable  areas  of  a testing  program.  This  Information 
Is  then  used  by  Itself  or  In  combination  with  the  results  of  field  tests, 
lab  tests,  or  a plant  Inspection  to  officially  notify  the  manufacturer  of 
a noncompliance.  As  an  example,  from  reviewing  one  firm's  Initial 
report  and  the  results  of  field  tests,  the  Agency  declared  noncomp! lance 
against  a manufacturer  for  violating  eight  requirements  of  the  standard 

relating  to  the  x-ray  team  limiting  component.  The  nonconp 1 lance  relates 
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primarily  to  excessive  field  size,  which  results  In  unnecessary  exposure 
to  the  patient  and,  in  the  case  of  field  sizes  In  excess  of  the  primary 
protective  barrier,  to  operators  of  the  equipment.  It  was  estimated 
that  the  malfunctioning  positive  beam  limitation  device  could  cause 
the  x-ray  beam  to  be  50  percent  or  more  larger  than  the  size  of  the  film. 

The  wnufacturer  Is  currently  conducting  a corrective  action  program 
'for  the  approximately  2,000  components. 

Unfortunately,  FOA  has  not  been  able  to  review  all  reports  that  have  been 
submitted.  This  problem  was  recognized  by  the  General  Accounting  Office 
In  Its  report  of  November  24,  1976;  at  that  time,  35  percent  of  the  reports 
received  had  been  evaluated.  As  a result  of  additional  resources,  the 
current  level  of  reports  reviewed  has  Increased  to  50  percent.  One  of 
the  additional  steps  we  are  taking  to  reduce  this  problem  Is  a revision 
of  the  manufacturer's  reporting  guide  which  we  believe  will  both  simplify 
and  Improve  the  reports  and  expedite  the  Agency  review  process. 

Plant  Inspections 

Inspections  of  domestic  and  overseas  factory-based  manufacturers  are 
conducted  to  review  closely  the  testing  program  described  by  the  manufacturer 
in  his  report  and  to  observe  the  Instrumentation  that  the  manufacturer 
uses  to  assure  compliance  with  the  standard.  These  Inspections  are 
extremely  valuable,  both  in  enforcing  compliance  with  the  regulations  and 
In  providing  assurance  that  the  manufacturer  has  a full  understanding  of 
the  requirements.  To  date,  we  have  Inspected  every  domestic  and  foreign 
manufacturer  at  least  once.  An  examole  of  the  value  of  these  Inspections 
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occurred  during  ft  visit  to  or*  oversets  manufacturer.  We  observed  that  ft 
MfBogrftphlc  unit  had  no  provision  for  ft~djusta*nt  of  the  x-ray  field  to  the 
luge  receptor.  After  notification  by  FDA,  the  manufacturer  changed  the 
product  design  to  Include  a mechanical  linkage  between  the  x-ray  tube  housing 
and  the  Image  receptor,  and  also  Installed  It  on  the  units  already  In  use. 

Laboratory  Testing 

Laboratory  testing  Is  by  far  the  most  comprehensl ve  compliance  testing 
performed  by  FDA;  it  Is  conducted  to  thoroughly  measure  the  compliance 
of  a manufacturer’s  product  with  the  performance  standard.  This  testing 
Is  performed  on  self-contained  systems  and  components  small  enough  to  be 
sampled  and  laboratory  tested,  such  as  dental  x-ray  units  and  mobile 
medical  radiographic  systems.  One  case  In  which  laboratory  testing  proved 
Its  value  Involved  defective  dental  x-ray  units.  Following  a report  by  a 
State  Health  department  that  one  type  of  dental  machine  may  not  have  been 
performing  as  It  should,  laboratory  tests  disclosed  that  the  actual 
measured  kVp  was  In  the  range  of  40  kvp  at  110  volts,  even  though  these 
machines  were  advertised  and  sold  as  60  kVp  units.  At  40  kvp,  the  units 
would  have  delivered  five  times  more  skin  exposure  than  they  would  at 
60  kvp.  The  FQA  repaired  correction  of  approximately  1,200  of  these  dental 
machines,  Involving  9 Importers  of  either  Identical  or  similar  units. 

Flefrd  Testing 

Field  testing  of  medical  and  dental  x-ray  equipment  Is  performed  In 
hospitals,  clinics,  and  doctors'  offices  and  orovldes  a means  of  measuring 
compliance  of  both  the  factory-based  manufacturer  and  the  assembler.  For 
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the  factory-based  manufacturer,  it  allows  for  our  testing  of  components  and 
system  that  cannot  be  brought  to  our  laboratories.  For  the  assembler.  It 
Is  the  primary  means  by  which  we  determine  If  the  equipment  Is  properly 
Installed.  Field  testing  Is  conducted  by  Agency  personnel  and  through 
contracts  with  22  State  radiation  control  agencies.  Since  August  1974, 
about  15  percent  of  all  certified  x-ray  machines  have  been  tested  under 
this  program.  Approximately  60  percent  of  these  were  tested  within  6 
months  following  Installation  and  94  percent  within  one  year  of 
Installation.  The  results  of  this  testing  have  Indicated  a high  rate  of 
noncomp 1 lance,  In  part,  we  believe,  because  the  standard  Is  still 
relatively  new  and  also  because  Its  technical  requirements  are  very  complex. 
Since  Individual  units  are  being  corrected  on  a one-on-one  basis  with 
coemunl cation  between  FOA  and  the  Involved  assembler,  this  program  Is  being 
expanded  with  an  additional  $400,000  scheduled  for  new  State  compliance 
contracts  beginning  later  this  fall.  These  contracts  will  be  monitored  by 
specially  trained  FDA  personnel  who  will  also  perform  additional  testing. 

One  example  of  a recall  Initiated  because  of  field  compliance  testing 
Involved  a special  purpose  urology  unit.  It  was  observed  during 
compliance  testing,  that  the  x-ray  timer  malfunctioned  so  that  a repeat 
exposure  occurred  Inadvertently.  There  was  about  a one-second  time 
delay  between  repeat  exposures  and  an  alert  technologist  could  prevent 
double  exposures  by  quickly  releasing  the  exposure  button.  Cne  of  the 
technologists  Interviewed,  however.  Indicated  that  this  was  learned 
only  after  some  film  retakes  were  required,  resulting  In  unnecessary 
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exposure  to  the  patient.  The  company  engineers  determined  that  the 
double  exposure  resulted  from  a faulty  timer  circuit  board,  and  the  timers 
were  replaced  with  a different  model. 

Since  the  standard  became  effective  (August  1974),  factory-based 
manufacturers  have  conducted  72  recalls  of  medical  and  dental  x-ray  units, 
Involving  more  than  38*000  noncompliance  products. 

In  addition  to  those  recalls  which  were  required  because  of  the  failure 
of  equipment  to  comply  with  the  performance  standard,  there  have  been 
26  recalls  of  medical  and  dental  x-ray  systems  Involving  more  than 
35,000  products  under  the  provisions  of  P.l.  90-602  related  to  defective 
products.  These  provisions  apply  to  all  products  manufactured  since 
October  18,  1968,  and  provide  a mechanism  to  control  unnecessary  exposure 
from  equipment  manufactured  prior  to  the  effective  date  of  the  performance 
standard  and  also  to  cover  any  radiation  safety  Items  that  may  not  have 
been  Included  In  the  performance  standard.  An  example  of  this  type  of 
action  Is  a case  In  which  a component  failed,  so  that  the  timer  control 
on  certain  x-ray  machines  did  not  automatically  terminate  x-ray  exposures. 
Should  the  control  have  failed  during  a patient  examination,  the 
estimated  unnecessary  exposure  could  have  been  from  3 to  5 times  that 
from  a normal  procedure,  up  to  (under  very  worst  case  conditions)  79  3. 
Even  though  the  number  of  actual  failures  was  small  and  It  was  not 
possible  to  accurately  predict  the  future  failure  rate,  the  manufacturer 
was  requires  to  notify  purchasers  and  modify  the  control  circuitry  in 
all  961  units. 
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The  performance  standard  required  many  major  changes  in  the  1 9n  of 

x-ray  machines  and  the  testing  and  quality  control  programs  under  which 
they  are  manufactured.  This  has  sometimes  accelerated  technological 
innovation  In  the  medical  x-ray  field.  For  example,  positive  beam 
limitation  (P8L)  was  initially  developed  In  our  laboratories  during  the 
late  1960's,  but  was  not  commercially  available.  FOA  required  P8L  In 
its  diagnostic  x-ray  performance  standard,  ^nd,  as  a result,  this  feature 
Is  now  a widely  available  tool  to  protect  patients.  The  standard  has 
also  forced  the  Agency  to  Initiate  In-house  development  of  new  testing 
equipment,  concepts,  and  procedures,  which  are  now  used  by  manufacturers 
In  their  own  plant  and  field  testing  programs. 

The  standard  has  also  meant  new  requirements  upon  the  assemblers  of 
these  products.  Assemblers  must  now  closely  follow  the  manufacturer's 
Instructions  for  Installation  and  to  certify  that  they  have  done  so. 

Our  enforcement  methods  have  been  directed  at  Improving  manufacturer 
testing  programs  In  an  attempt  to  prevent  noncompliance  to  assure  that 
ultimately  all  products  manufactured  and  assembled  will  comply  with 
the  standard.  We  are  concentrating  our  efforts  at  this  time  on  those 
factory-based  manufacturer  test  programs  which  our  field  testing  has 
shown  to  be  most  In  need  of  change.  These  changes  often  Include 
Improvements  In  the  quality  of  Instructions  provided  to  the  assembler 
of  the  equipment.  Continuing  efforts  are  also  directed  at  educating 
assemblers  In  tne  important  role  that  they  play  in  putting  together  a 
comp! iant  system. 
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The  standard  has  been  changed  since  It  became  effective  In  1974  and  will 
continue  to  change  In  the  future  as  advances  In  health  technology 
necessitate  the  regulation  of  new  radiation  products  which  represent  a 
potential  health  risk.  Such  is  the  case  for  computed  tomography  (CT) 
systems,  which  were  not  In  use  when  the  x-ray  standard  was  being 
developed.  Although  the  general  provisions  of  the  standard  apply  to 

CT  systems,  specific  amendments  applicable  for  these  products  are  needed  and 
we  expect  to  publish  a proposed  regulation  early  next  year. 

NON- REGULATORY  PROGRAMS 

Even  the  most  effective  regulation  of  x-ray  equipment  cannot  guarantee 
that  patients  will  receive  a minimum  of  exposure  during  x-ray  examinations, 
any  more  than  standards  for  automobiles  can  assure  safety  In  driving, 
for  this  reason,  EDA  has  programs  to  Improve  the  practices  of  those  who 
prescribe  X rays  and  those  who  operate  the  equipment.  These  programs 
consist  essentially  of  establishing  recommendations  for  good  radiation 
practices  and  educating  health  personnel  and  consumers. 

Quality  Assurance 

One  major  source  of  unnecessary  patient  exposure  from  diagnostic  x rays 
Is  failure  of  the  operator  to  use  good  practices.  This  problem  fs 
being  addressed  In  several  voluntary  auality  assurance  programs 
conducted  by  FDA  In  conjunction  with  State  and  municipal  radiation 
control  agencies. 
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Two  the  these  Joint  projects  between  F DA  and  the  States  have  demonstrated 
In  particular  that  they  can  effectively  reduce  x-ray  exposure.  One  Is 
a dental  quality  assurance  program  known  by  the  acronym  "DENT,"  or 
"Dental  Exposure  Normalization  Technique,*1  and  the  other  Is  a mammography 
program  known  as  "BENT,"  or  "Breast  Exposure:  Nationwide  Trends."  In 
both  cases,  these  FDA  designed  programs  enable  State  and  municipal 
radiation  control  agencies  to  quickly  identify  x-ray  facilities  where 
unusually  high  exposures  are  taking  place.  This  Is  accomplished  by 
mailing  special  cards,  which  were  developed  by  FDA,  to  x-ray  offices 
and  hospitals.  The  Instructions  tell  the  x-ray  operator  to  expose  the 
card  as  would  normally  be  done  In  a dental  or  mammcgraphlc  x-ray 
proceduce.  The  cards,  which  contain  an  Inexpensive  radiation  measuring 
device,  are  mailed  back  to  the  State  agency,  where  they  are  read.  The 
next  step  Is  for  the  State  radiation  protection  personnel  to  visit  the 
high  exposure  facilities  to  help  identify  the  problem  and  to  suggest 
Improvements  In  x-ray  technics  which  can  lower  exposure  and  Improve 
diagnostic  quality.  We  have  found  that  the  chief  problem  in  high 
exposure  dental  facilities  has  been  poor  film  processing.  In  the  41 
State,  Federal,  and  municipal  agencies  which  have  evaluated  the  dental 
program,  a 40  percent  average  reduction  In  dental  x-ray  exposure  to 
patients  has  been  demonstrated.  We  expect  that  the  mammography  program, 
now  in  42  States,  will  yield  similar  results. 

I should  mention  here  that  Secretary  Califano  has  express'd  his  personal 
interest  in  these  programs  by  writing  to  all  Governors  and  urging  them 
tc  participate  in  ’3ENT"  and  DENT.'1  7^1$  has  had  a beneficial  effect 
in  increasing  the  awareness  of  the  importance  of  these  oroorams. 
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Another  potential  exposure  saving  lies  In  the  reduction  of  repeat  films 
necessitated  by  poor  techniques.  Published  estimates  Indicate  that 
about  5 to  10  percent  of  diagnostic  x-ray  films  must  be  repeated;  a 
substantial  nunber  of  these  repeats  are  avoidable  through  Improved 
quality  assurance  practices  In  x-ray  facilities.  We  are  promoting  the 
establishment  of  such  quality  assurance  programs  by  a recently  proposed 
Agency  recommendation.  To  demonstrate  the  value  of  adequate  quality 
assurance  In  hospitals,  we  pilot-tested  a system  to  monitor  x-ray  film 
processors  at  our  Baltimore  Public  Health  Service  (PHS)  hospital.  By 
Improving  film  processing  alone,  we  demonstrated  a 30  percent  reduction 
in  retakes.  Studies  conducted  by  film  manufacturers  In  other  hospitals 
have  substantiated  this  effect.  We  are  now  expanding  the  system  to  the 
rest  of  the  PHS  hospitals,  and  are  working  on  a standard  protocol  for 
processor  quality  assurance  procedures,  which  can  be  applied  to  all 
hospitals. 

An  important  aspect  of  our  program  to  Improve  people's  x-ray  practices 
is  to  develop  and  distribute  continuing  educational  materials.  For 
example,  we  are  producing  a series  of  training  packages  designed  to 
teach  such  things  as  the  use  of  gonad  shielding  and  proper  x-ray  beam 
restriction  to  x-ray  technologists.  The  messages  are  In  the  form  of 
slides,  audio-tapes,  and  workbooks.  These  particular  packages  are 
being  used  by  approximately  10,000  student  and  practicing  technologists 
each  year,  and  we  believe  that  they  will  have  a positive  effect  in 
improving  operator  performance. 
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Radiologic  iff Icacy 

Another  major  source  of  unnecessary  exposure  lies  In  the  ordering  of 
unneeded  x-ray  examinations.  Physicians  are  understandably  concerned 
about  the  professional  and  medico-legal  consequences  should  they  fall 
to  make  an  adequate  diagnosis.  This  can  cause  them  to  prescribe  x-ray 
procedures  whose  results  do  not  measurably  alter  patient  management  or 
outcome.  A major  obstacle  In  dealing  with  the  broad  Issue  of  unnecessary 
x-ray  examinations  Is  the  lack  of  scientific  efficacy  data  that  could 
be  used  to  guide  physicians  (and  the  legal  profession)  about  when  X rays 
are  warranted  and  when  they  are  not. 

We  have  made  a start  In  dealing  with  this  problem.  An  FDA-supported 
project  In  a large  Washington  State  hospital.  Involving  over  5.000 
patients,  has  demonstrated  a 40  percent  reduction  In  emergency  room 
skull  Trays  for  trauma  through  the  use  of  definitive  criteria  for 
ordering  these  X rays . Should  we  be  able  to  expand  this  project  to 
achieve  national  coverage,  and  should  we  be  able  to  develop  x-ray 
ordering  criteria  for  other  examinations,  this  would  result  In  a 
significant  reduction  In  population  exposure  to  x radiation. 

Another  FOA  program  aimed  at  x-ray  ordering  practices  will  make 
physicians  more  aware  of  the  need  to  consider  pregnancy  status  In 
deciding  whether  to  order,  modify,  or  forego  abdominal  x-ray  examinations 
for  wcren  of  ch i 1 d-bearlng  ace. 
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Consumer  Education 

Tht  problem  of  ascertaining  tht  pregnancy  status  of  a young  woman  before 
proscribing  an  abdominal  x-ray  examination  exemplifies  the  Importance 
of  good  comuni  cat  loo  between  the  patient  and  the  health  practitioner. 
FDA  Is  comltted  to  Improving  this  communication  by  educating  consigners 
about  the  benefits  and  risks  of  diagnostic  X rays,  and  by  teaching  them 
what  they  can  do  to  reduce  unnecessary  exposure.  As  an  example  of  this 
coewltment,  we  are  distributing  a poster  In  collaboration  with  the 
American  College  of  Obstetricians  and  Gynecologists,  alerting  women  to 
tell  their  doctors  about  possible  pregnancy.  We  believe  that  by 
volunteering  needed  Information  and  by  asking  the  right  questions, 
consumers  can  reduce  unnecessary  exposure  to  themselves  and  their 
families.  As  consumers  become  better  educated,  and  as  they  learn  more 
about  radiation  protection,  they  will  become  Increasingly  equipped  to 
contribute  to  the  careful  and  judicious  use  of  X rays. 

One  of  our  consumer  education  efforts  Is  a wallet  site  x-ray  record 
card.  It  enables  patients  to  keep  track  of  their  x-ray  examinations 
and  to  Inform  physicians  about  previous  examinations.  The  results  of 
earlier  X rays  can  be  diagnostical ly  useful,  and  using  the  card  may 
also  help  to  avoid  repeat  procedures.  We  have  similar  educational 
programs  which  teach  consumers  to  ask  physicians  and  technologists  about 
using  gonad  shields,  and  which  caution  patients  and  parents  against 
insisting  on  4 rays  when  they  may  not  be  needed. 
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Wc  are  aware  that  educating  people  about  tht  benefits  and  risks  of 
medical  radiation  Is  not  an  tasy  task.  Our  90a 1 Is  more  complex  than  tht 
simple  message  of  an  antlsnoklng  campaign,  In  which  ptoplt  art  warned  to 
completely  refnln  from  a practice  which  Is  hazardous  and  which  has  no 
significant  btncflt.  Consuntrs  must  undtrstand  that  medical  radiation 
axposurt,  whtn  ustd  proptrly,  carrlts  with  It  tremendous  htalth  btntflts. 
If  wt  wtrt  to  crtate  such  anxiety  about  radiation  dangers  that  ptoplt 
rtfustd  ntcdtd  x-ray  examinations,  this  would  surtly  rtsult  In  non 
hana  than  good. 

IHTERAGCNCY  RELATIONSHIPS 

I know  that  tht  Subcommittee  Is  dttply  concerned  that  Federal  radiation 
responsibilities,  which  are  divided  among  several  agencies,  be  managed  , 
and  coordinated  responsibly  so  that  the  American  public  Is  adequately 
protected.  We  agree  that  coordination  of  Federal  radiation  protection 
activities  Is  vital  to  the  control  of  unnecessary  radiation  exposure 
and  maximization  of  Federal  resources  and  expertise.  I would  like  to 
assure  tht  Subcormlttet  that  FOA  and  Us  sister  agencies  with  radiation 
responsibilities  are  making  concerted  efforts  to  coordinate  programs, 
share  resources,  end  prepare  interagency  problem  analyses  and  program 
strategies.  The  object  of  this  coordination  Is  to  avoid  duplication 
of  effort  or  jurisdictional  dispute,  and  to  provide  comprehensive 
coverage  for  all  radiation  hazard  problems. 

~he  Agency  has  effected  this  kind  of  Interagency  cooperation  through 
an  array  of  formal  collaborative  efforts,  which  Include  29  Memoranda 
of  Understanding  and  Interagency  Agreements  wtth  Federal  agencies  both 
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within  and  outside  the  Department;  a lilt  of  these  1$  attached  to  my 
testimony.  An  example  of  this  coll a bo  rat Ion  fs  the  support  provided 
by  the  National  Cancer  Institute  for  our  “BENT"  Miimography  quality 
assurance  program.  which  has  tntblad  us  to  expand  Statt  participation 
■ora  quickly  than  would  havt  otharwlsa  baan  posslbla. 

Proper  Illustration  of  thasa  Interagency  afforts  Is  our  Memoranda  of 
Understanding  with  tha  Environmental  Protactlon  Agency  on  tha  Issue  of 
medical  radiation  guidance  for  Federal  facilities.  This  guidance  was 
approved  by  the  President  on  February  26.  1978.  The  Assistant  Secretary 
for  Health  has  directed  FDA  to  aid  In  tha  Implementation  of  the 
President's  directive  In  Federal  Institutions  and  to  explore  utilisation 
of  tha  recommendations  across  a broad  spectnan  of  U.S.  health  care 
facilities.  FOA  also  works  with  tha  National  Bureau  of  Standards  on 
the  various  aspects  of  Instnjnentatlon  and  measurement  techniques,  and 
has  participated  with  the  Nuclear  Regulatory  Commission  (NRC)  In  the 
development  of  a standard  for  tha  accurate  Interpretation  of 
occupation  radiation  doses. 

Coordination  of  radiation  protection  activities  Is  not  limited  to  the 
Federal  sector.  FDA  has  a close  working  relationship  with  State  and 
local  radiation  control  agencies.  This  alliance  with  the  States  has 
provided  us  with  an  Implementation  vehicle  for  both  our  regulatory 
enforcement  efforts  and  voluntary  exposure  reduction  programs,  such  as 
’DENT”  and  'SENT."  He  view  this  partnership  as  essential  and  effective 
toward  assuring  radiation  protection  at  the  ’grass  roots"  level.  This 
relationship  also  helps  to  ensure  compatl bl 1 1 ty  with  Federal  radiation 


292 


requirements  and,  with  the  cooperation  of  HH,  CPA,  and  OSHA  his 
produced  » odel  regulations  which  providt  Stitts  with  in  authoritative 
guide  for  regulatory  codes  covering  ill  sources  of  Ionizing  radiation. 

FDA  ms  joined  with  the  Stitts,  the  CPA  ind  NftC  In  sponsoring  the 
Hitloml  Conference  of  Radiation  Control  Program  Directors,  which 
serves  is  i forxmi  for  Joint  Fedenl -State  tctlon  on  various  radiation 
problems . 

COST  CONTAINMENT  cqmsiocrations 

A beneflclil  byproduct  of  FOA’s  various  programs  to  reduce  radiation 

exposure  Is  a concomitant  reduction  in  health  care  costs.  X-ray  examinations 

presently  account  for  approximately  $6.3  billion  annually  In  health  care 

expenditures,  and  w«  believe  that  this  can  be  significantly  reduced 

through  our  programs.  Lessening  unnecessary  x-ray  exposure  can 

yield  two  cost  containment  benefits.  The  first  Is  an  lovnedlate 

saving  If  fewer  unnecessary  examinations  are  ordered,  or  If  fewer 

repeat  films  are  needed.  The  second  Is  an  accrued  saving  through 

the  prevention  of  future  radiation-inducted  health  problems, 

e.g.,  cancers  and  genetic  disorders. 

With  respect  to  the  immediate  saving  from  reducing  repeat  films,  a variety 
of  published  estimates  agree  that  about  10  percent  of  films  are  repeated 
because  of  poor  quality.  Approximately  one-third  of  these  should  be 
avoidable  througn  the  kinds  of  quality  assurance  programs  for  x-ray 
facilities  which  *e  are  developing.  If  this  is  the  case,  the  potential 
short-term  saving  In  the  cost  of  extra  film,  materials  and  labor  Is 
about  ST 30  million  per  year. 
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By  fir  the  largest  potential  living  in  Immediate  radiology  com  Is  related 
to  the  ordering  of  x-ray  examinations  which  do  not  contribute  to  the 
patient's  medical  management.  These  X rays  are  ordered  in  part  because 
of  a lack  of  scientifically  developed  criteria  on  when  X rays  are  useful 
and  when  they  are  not.  Other  reasons  Include  an  Inadequate  patient  history, 
medico-legal  pressures,  or  patients  Insisting  on  X rays.  An  accurate 
estimate  of  the  proportion  of  today's  x-ray  examinations  which  may  not  be 
needed  for  satisfactory  medical  management  Is  not  available,  but  we  have 
used  30  percent  as  a reasonable  approximation,  based  on  a variety  of 
published  studies,  for  example,  studies  testing  the  feasibility  of  using 
definitive  x-ray  ordering  criteria  for  skull,  barium  enema,  and  upper  GI 
examinations  have  shown  that  It  Is  possible  to  reduce  their  frequency  by 
40  percent,  10  percent,  and  19  percent  respectively,  without  adverse 
effects  on  patient  care.  Concerning  the  problem  of  "medico -legal" 
examinations,  the  American  College  of  Radiology  has  estimated  that  6 percent 
of  emergency  room  x rays  may  be  ordered  for  this  reason,  while  the  president 
of  Blue  Shield  of  California  has  indicated  that  between  30  and  40  percent 
of  x-ray  procedures  are  ordered  for  defensive  reasons.  Since  studies  ■ 
of  these  kinds  have  generally  been  conducted  at  individual  Institutions 
and  In  most  cases  apply  to  only  specific  types  of  x-ray  procedures,  our 
30  percent  overall  estimate  Is  necessarily  a rough  approximation. 

using  the  30  percent  estimate,  It  can  be  seen  that  the  potential  saving 
which  could  be  realized  if  better  x-ray  ordering  criteria  were  developed 


294 


and  used  for  all  examinations  would  be  on  the  order  of  $2  billion  annually 
(approximately  one- third  of  the  present  cost  of  x-ray  examinations). 

Recall  that  the  second  type  of  saving  Is  In  the  reduction  of  future 
health  care  costs  through  preventing  radiation-induced  111  health.  Future 
cancers  or  genetic  effects  result  In  long-term  costs  to  society,  both  In 
treatment  and  In  lost  wages  and  productivity.  We  have  reviewed  the  .range 
of  estimates  In  the  literature  for  the  future  health  cost  of  radiation 
exposure  (Including  a projection  by  the  National  Academy  of  Sciences  of 
SI 9- 190  per  rtm  and  one  by  the  Nuclear  Regulatory  Commission  of  $1,000 
per  rtm)  and,  In  order  to  have  a means  of  assessing  the  Impact  of  our 
actions,  we  decided  to  use  the  assunptlon  that  each  rem  of  radlatfon 
dose  avoided  will  result  In  a long-term  saving  In  health  care  costs  of 
$100,  'measured  in  today's  dollars.  On  this  basis.  It  can  be  estimated 
that  for  those  x-ray  machines  manufactured  In  1978  alone,  the  radiation 
exposure  reduction  brought  about  by  our  diagnostic  x-ray  performance 
standard  will  result  In  future  health  care  savings  of  about  $200  million. 

For  the  sake  of  brevity,  we  have  chosen  only  a few  examples  to  Illustrate  , 
the  cost  containment  potential  of  our  radiation  exposure  reduction 
programs.  Similar  benefits  can  be  calculated  for  our  other  activities 
which  reduce  population  exposure. 

SUMMARY 

Mr.  Chairman,  we  believe  that  we  are  administering  an  Innovative  program 
which  has  been  successful  thus  far  In  curtailing  exposure  of  the  American 
public  to  raclatlon  levels  ccnmensurate  with  the  expected  benefits,  '.ie 
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view  our  pristnt  *nd  futur#  responsibilities  it  foltows: 

--  Vt  «ust  continue  to  insure  coepllsnce  with  existing  regulatory 
standards,  to  proaote  widespread  adoption  of  voluntary  guidance, 
and  to  Increase  professional  education  on  the  prudent  use  of 
aedlcal  radiation. 

--  Ve  aust  keep  abreast  of  emerging  technologies  and  their  associated 
health  risks  through  research,  and  actively  encourage  those 
technological  developments  which  Improve  diagnostic  Information 
and  reduce  patient  exposure. 

--  Ve  must  Increase  the  awareness  of  consumers  concerning  risks  and 
benefits  of  radiation  and  encourage  their  participation  In 
Agency  policy-setting  activities. 


This  concludes  my  statement  Kr.  Chairman.  Ve  veuld  be  happy  to  respond  to 
any  questions  you  or  members  of  the  Subcommittee  might  have. 

Mr.  Rogers.  Let  me  just  ask  one  question  before  I call  on  the 
other  members. 

If  30  percent  of  exposure  is  unnecessary— and  I think  you  have 
stated  you  feel  that  is  probably  an  appropriate  figure— what  is 
FDA’s  assessment  of  the  health  effects  of  this  unnecessary  expo- 
sure and  the  number  of  excess  deaths,  the  number  of  excess  dis- 
eases, the  amount  of  excess  disease  and  genetic  damage?  Or  have 
these  figures  been  set? 

Dr.  Kennedy.  I think  there  are  such  figures.  I am  not  sure 
whether  we  have  supplied  them  actually  to  the  subcommittee  or 
not. 

Let  me  begin  by  saying  that  the  Committee  on  the  Biological 
Effects  of  Ionizing  Radiation  says  the  exposure  to  the  ambient  level 
in  the  United  States,  a tenth  of  a rem,  causes  somewhere  between 
2,000  and  9,000  excess  cancer  deaths  per  year. 

As  you  know,  we  apply  a linear  dose  response  relationship  to 
radiation.  That  allows  you  to  get  an  approximation  of  the  amount 
that  would  be  associated  with  an  exposure,  an  unnecessary  expo- 
sure of  a particular  magnitude. 

What  you  would  have  to  do— and  I bet  John  is  trying  to  do  the 
numbers  at  the  table  here,  we  may  be  able  to  give  them  to  you 
now,  or  we  may  have  to  given  them  to  you  later— is  to  take  that 
proportion  and  to  try  to  decide  what  the  annualized  cancer  risk  is 
that  would  be  associated  with  30  percent  of  241  million  X-ray 
examinations,  which  is  the  estimated  number  per  year. 

We  will  do  that  and  supply  you  with  that  number. 

[The  following  information  was  received  for  the  record:] 

Assessment  or  the  Health  ErrEcre  Prom  Unnecessary  X-Ray  Examinations 

To  assess  the  exact  amount  of  ill-health  associated  with  unnecessary  X-ray  exami- 
nations is  not  possible  with  any  reasonable  degree  of  accuracy.  Thirty  percent  is  a 
composite  figure,  derived  from  a number  of  published  studies  in  the  medical  litera- 
ture. We  do  not  know  whether  the  proportion  of  various  kinds  of  X-ray  examina- 
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tiona  in  this  30  percent  avoidable  eegroent  ia  the  came  aa  the  proportion  in  the  70 
percent  "neceeaary"  eegment.  The  literature  references,  upon  which  the  30  percent 
estimate  waa  based  were  silent  both  with  respect  to  the  types  of  X-ray  procedures 
involved,  as  well  as  the  corresponding  X-ray  doses  and  health  effects.  Since  various 
kinds  of  X-ray  procedures  expose  different  parts  of  the  body  and  different  critical 
organs  to  varying  amounts  or  radiation,  it  is  not  possible  to  precisely  calculate  the 
radiation  dose  which  would  be  saved  by  eliminating  the  unnecessary  30  percent. 
Therefore,  without  this  data,  the  number  of  cases  of  adverse  health  effects  (cancers, 
leukemia  cases,  genetic  effects,  etc.)  which  would  be  caused  by  the  unnecessary  30 
percent  of  X-ray  examinations  cannot  be  derived. 

Mr.  Roorrs.  I think  it  would  be  helpful  to  articulate  that  ao  that 
the  public  understands  and  the  profession  understands  the  severity 
of  the  problem.  Until,  perhaps,  we  make  that  public  in  terms  that 
everyone  can  understand,  I am  not  sure  the  people  really  can  have 
a full  understanding  of  the  significance  of  the  effects  of  radiation 
particularly  the  unnecessary  effects. 

Dr.  Kennedy.  Mr.  Chairman,  if  I might.  I don’t  want  to  try  to 
wiggle  off  the  hook  here,  but  one  of  the  difficulties  is  that  although 
there  is  some  agreement  that  30  percent  is  npt  a bad  midpoint 
figure  for  excess  exposures,  agreement  is  less  easy  to  get  about 
which  procedures  are  the  ones  that  are  most  often  unnecessary. 

As  you  well  know,  different  procedures  yield  different  amounts 
of  radiation  exposure.  It  is  one  thing  to  be  able  to  say  that  if  we 
could  reduce  all  exposures  by  10  percent,  we  could  calculate  a quite 
exact  number  for  you.  But  to  say  we  reduce  the  number  of  expo- 
sures by  30  percent,  it  matters  which  ones  you  eliminate.  So  30 
percent  is  already  a sort  of  rough  cut  average  figure,  and  any 
figure  we  have  you  on  deferred  cases  would  be  even  more  rough 
cut  and  I think  we  would  have  to  treat  it  with  a good  deal  of 
caution. 

Mr.  Rogers.  Yes;  I presume  so. 

I would  have  thought  this  would  have  already  been  done  and 
figured  out. 

Dr.  Kennedy.  I think  it  was  not  done  only  because  we  felt  that 
the  range  would  be  so  wide  that  it  might  not  be  terribly  informa- 
tive, Mr.  Chairman. 

Mr.  Rogers.  Mr.  Carter. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Dr.  Kennedy,  do  you  strongly  approve  of  the  use  of 
radiopharmaceuticals  in  diagnoses? 

Dr.  Kennedy.  Do  I strongly  approve? 

Mr.  Carter.  Yes,  sir. 

Dr.  Kennedy.  I know  they  are  terribly  valuable,  irreplaceable  in 
most  situations,  and  I only  assume  that  their  benefits,  vastly  exceed 
their  risks. 

Mr.  Carter.  Vastly  exceed. 

Has  there  been  any  increase  in  thyroid  cancer  as  a result  of  the 
use  of  radioactive  iodine-123? 

Dr.  Kennedy.  I am  not  really  able  to  answer  that  question,  Dr. 
Carter. 

Mr.  Carter.  Why  do  you  suggest  we  change  from  the  use  of 
iodine-123  to  iodine-131? 

Dr.  Kennedy.  Well,  the  recommendation  for  that  change  results 
from  some  studies  in  which  other  kinds  of  radiation  exposure  dem- 
onstrated an  increase  in  thyroid  cancer  and 
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Mr.  Carter.  You  recommended  a change  from  iodine-123  to 
iodine-131. 

Dr.  KbnnbdyT  It  is  the  other  way,  I think,  Dr.  Carter,  but  it 
doesn’t  matter.  One  simply  has  lower  emission. 

Mr.  Carter.  One  has  lower  emission,  so  you  changed  to  it.  Why 
did  you  do  that? 

Dr.  Kennedy.  Simply  because  it  would  produce  less  exposure  and 
less  risk. 

Mr.  Carter.  Then  there  is  some  danger? 

Dr.  Kennedy.  There  is,  unambiguously,  a danger  from  radiation 
to  the  thyroid. 

Mr.  Carter.  That  is  exactly  what  I wanted  you  to  say.  That  is 
the  point. 

Do  you  believe  in  the  linear  hypothesis? 

Dr.  Kennedy.  As  a part  of  radiation? 

Mr.  Carter.  Yes.  Do  you  think  there  is  a certain  point  at  which 
cancer  mutations  occur? 

Dr.  Kennedy.  Do  you  mean,  Dr.  Carter,  a certain  point  in  the 
cell? 

Mr.  Carter.  Well,  a certain  level  of  exposure. 

Dr.  Kennedy.  Yes. 

Mr.  Carter.  You  do?  You  think  there  is  a certain  level  of  milli- 
rads  at  which  cancer  mutations  are  caused? 

Dr.  Kennedy.  No.  I thought  you  meant  a certain  location  at 
which  radiation  exerted  its  mutagenic  action.  By  linear,  I mean 
linear;  that  is,  a single  hit  model. 

Mr.  Carter.  Well,  by  that  hypothesis  with  increasing  amounts  of 
radiation,  you  get  more  and  more  damaging  effects;  is  that  not 
correct? 

Dr.  Kennedy.  That's  correct. 

Mr.  Carter.  We  heard  testimony  yesterday  that  from  30  to  50 
percent  of  all  X-ray  equipment,  must  be  returned  to  the  factory 
shipping  door  from  the  ultimate  destination  because  of  failure  to 
meet  standards  of  the  Bureau  of  Radiological  Health;  is  that  cor- 
rect? 

Dr.  Kennedy.  I believe  that  30  percent  is  our  figure.  Is  that  not 
right? 

Mr.  Carter.  Thirty  to  fifty  percent,  I believe.  An  average  would 
be  40  percent. 

Dr.  Kennedy.  The  figure  we  have  is  30,  Dr.  Carter. 

Mr.  Carter.  The  Senate  hearing  record  states  30  to  60  percent. 

Dr.  Kennedy.  Whose  testimony  was  that? 

Mr.  Carter.  It  came  from  page  21  of  the  radiation  hearings  of 
the  Committee  of  Commerce  ana  Science,  June  16,  17,  20,  ana  22, 
1977.  What  sanctions  can  vour  bureau  impart  to  assure  compliance 
with  equipment  standards? 

Dr.  Kennedy.  We  have  no  criminal  sanctions.  We  can  tell  them 
to  fix  the  equipment;  we  can  recall  the  equipment;  we  can  make  a 
fuss.  We  can  sue  for  an  injunction  through  the  courts,  and  civil 
penalties. 

Mr.  Carter.  Do  you  look  at  the  reports  before  they  go  out? 

Dr.  Kennedy.  Do  we  check  it  with  instrumentation? 

Mr.  Carter.  Yes,  sir. 

Dr.  Kennedy.  We  do  not,  in  most  cases,  I believe. 
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Mr.  Carter.  You  do  not? 

Dr.  Kennedy.  Do  not. 

Mr.  Carter.  Then  how  do  you  determine  whether  the  equipment 
meets  your  standards  and  whether  you  should  recall  this  equip- 
ment? 

Dr.  Kennedy.  When  we  visit  plants,  we -look  at  the  quality 
control  data.  I suppose  that  when  we  actually  inspect  in  plants,  we 
may  notice  defects  in  quality  control  of  manufacturing  systems  and 
then  test 

Mr.  Carter.  Do  you  do  this  regularly? 

- Dr.  Kennedy.  In  plants? 

Mr.  Carter.  Yes. 

Dr.  Kennedy.  Yes,  sir. 

Mr.  Carter.  I think  that  is  very  necessary. 

Do  you  need  additional  authority  to  improve  compliance  with 
equipment  standards  to  reduce  unnecessary  exposure  of  humans  to 
X-rays? 

Dr.  Kennedy.  I think  it  certainly  might  improve  compliance  to 
have  some  criminal  penalties  available,  as  we  do  in  other  parts  of 
our  law. 

I want  to  be  careful,  Dr.  Carter,  because  I am  not  certain  that  we 
have  encountered,  particular  problems  in  the  past  that  I can  say 
result  from  the  lightness  of  the  sanctions  available  to  us,  but 
certainly  that  would  make  this  portion  of  our  law  more  like  the 
rest. 

Mr.  Carter.  How  cooperative  have  the  companies  been  which 
either  manufacture  or  assemble  X-ray  equipment  in  relation  to 
developing  a beam  which  covers  the  film  but  no  more? 

Dr.  Kennedy.  Dr.  Carter,  can  I get  some  help  from  my  colleague, 
Mr.  Villforth,  on  that  question? 

Mr.  Villforth.  The  performance  standard  requires  that  the 
manufacturers  of  general  purpose  equipment,  in  order  to  meet  the 
standard,  must  certify  that  they  have  some  concept  of  positive 
beam  limitation  or  automatic  collimation  which  locks  the  X-ray 
beam  to  the  size  of  the  X-ray  film.  That  is  a requirement  with  the 
performance  standard. 

Mr.  Carter.  Would  you  repeat  that? 

Mr.  Villforth.  There  is  a requirement  that  the  manufacturer 
provide  some  mechanism,  such  as  positive  beam  limitation  or  auto- 
matic collimation.  We  sometimes  use  these  terms  interchangeably. 

Mr.  Carter.  Is  this  in  effect  at  the  present  time?  Are  you  requir- 
ing this? 

Mr.  Villforth.  Yes,  sir,  for  medical  diagnostic  X-ray  machines. 

Mr.  Carter.  I understand  a comparative  study  of  mortality  and 
morbidity  of  radiologists  has  been  supported  by  your  bureau.  What 
is  the  status  of  that  study? 

Dr.  Kennedy.  May  Mr.  Villforth  answer  that? 

Mr.  Villforth.  The  study  has  been  terminated.  The  funding  has 
been  terminated  several  years  ago.  The  population  of  physicians, 
pathologists,  and  radiologists,  the  information  on  those  is  available 
in  the  event  we  want  to  reinitiate  the  study  after  additional  years 
have  gone  by  for  more  followup.  The  termination  of  the  project  has 
not  resulted  yet — we  are  in  the  process  of  doing  this— in  the  publi- 
cation of  the  findings  of  the  previous  study.  It  is  still  being  ana- 
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lyzed,  still  being  reviewed.  So  we  want  to  find  out  whether  or  not 
there  is  any  effect  in  the  life-shortening  or  the  cause  of  death 
between  pathologists  who  do  not  routinely  use  radiation  and  radi- 
ologists who  do  use  radiation.  That  roeter  of  physicians  is  available 
for  further  study  and  followup  in  the  future  as  more  years  pass  by. 

Mr.  Carter.  What  is  the  status  of  your  study  now?  Did  you  stop 
funding  of  it? 

Mr.  Villforth.  We  have  stopped  the  funding  of  the  collection  of 
data.  We  are  in  the  process  of  analyzing  it  and  will  publish  the 
results. 

Mr.  Carter.  When  did  you  start  this  study? 

Mr.  Villforth.  I think  the  study  was  started  in  1961. 

Mr.  Carter.  When  did  you  stop  funding? 

Mr.  Villforth.  The  data  collection  contract  was  stopped,  I think, 
2 years  ago. 

Mr.  Carter.  1976. 

When  did  you  analyze  the  data? 

Mr.  Villforth.  The  data  is  being  analyzed  now.  It  has  been 
analyzed  since  we  stopped  the  collection  phase,  which  was  2 years 
ago. 

Mr.  Carter.  You  started  the  study  in  1961  and  we  don’t  have 
any  results? 

Mr.  Villforth.  Not  of  the  last  study  of  1976. 

Mr.  Carter.  Do  we  have  any  preliminary  results? 

Mr.  Villforth.  There  are  some  observations. 

Mr.  Carter.  What  are  these  observations? 

Mr.  Villforth.  There  are  observations  which  are  about  to  be 
published  which  illustrate  that,  among  other  things,  that  radiolo- 
gists’ families  have  a higher  tendency  to  get  more  radiographs  than 
pathologists’  families,  which  would  suggest  the  proximity 

Mr.  Carter.  A tendency  to  get  more  radiographs? 

We  want  to  know  about  the  health  effects. 

Mr.  Villforth.  We  don't  have  those  results  completed. 

Mr.  Carter.  My,  my,  my.  After  17  years  of  study  you  don’t  have 
those  results?  How  much  money  have  you  put  into  that  study?  I 
would  like  to  know  that. 

Mr.  Villforth.  I can  give  you  that  for  the  record.  I.  want  to  point 
out  the  earlier  study  started  in  1961. 

Mr.  Carter.  And  your  conclusion  is,  after  17  years  of  study,  that 
radiologists’  children  have  more  X-rays  than  pathologists’  children; 
is  that  correct?  That  is  what  you  have  told  me. 

Mr.  Villforth.  That  is  the  result  of  the  recent  1976 

Mr.  Carter.  What? 

Mr.  Villforth.  The  1961  data  has  been  published  and  is  availa- 
ble. 

Mr.  Carter.  Is  that  all  you  have  concluded?  My  goodness.  I know 
you  have  not  been  there  very  long.  You  may  be  a career  man. 

Mr.  Villforth.  Dr.  Kennedy  has  not  been  there  long;  I have 
been  there  long. 

Mr.  Carter.  You  have  been  conducting  this  study  for  17  years 
and  you  have  come  up  with  the  fact  that  radiologists^  children  have 
more  X-rays.  What  we  would  like  to  know  is  whether  they  have 
more  defects  when  they  are  born? 
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Mr.  Villforth.  The  results  of  the  study  when  it  was  first  pub- 
lished did  not  show  significant  effect. 

Mr.  Carter.  What  about  the  radiologists  themselves?  Do  they 
have  a higher  incidence  of  leukemia  or  cancer? 

Mr.  Villforth.  As  far  as  the  most  recent  study,  we  will  have  to 
wait  for  that  data  to  be  analyzed. 

Mr.  Carter.  The  study  started  in  1961.  Surely  you  have  a report 
on  that  and  a little  bit  of  analysis;  certainly  something  by  now? 

Dr.  Kennedy.  Can  I make  a point  here,  Dr.  Carter? 

Mr.  Carter.  Yes,  sir. 

Dr.  Kennedy.  It  is  not  uncommon  for  epidemiological  studies  of 
long  latent  disease  not  to  yield  significant  results  for  a long  time.  I 
seem  to  recall  that  the  latency  to  leukemia  is  close  to  10  years; 
isn't  that  right? 

Mr.  Carter.  I know  that;  that  is  true.  But  we  have  had  this 
study  going  on  for  a long  time,  and  surely  something  should  have 
been  found  out  by  this  time  other  than  the  fact  that  radiologists’ 
children  have  more  X-rays  than  pathologists’  children. 

Dr.  Kennedy.  We  will  submit  what  has  been  published  for  the 
record,  Dr.  Carter.  I apologize,  but  my  understanding  of  it 

[Testimony  resumes  on  p.  313.] 

[The  following  material  was  received  for  the  record:] 


301 


CLARIFICATION  OF  THE  TWO  RADIOLOGIST  STUDIES 


The  Radiation  Registry  of  Physicians 

The  Registry  was  started  at  the  Johns  Hopkins  University  and  In  1968 
was  taken  over  by  the  Bureau  of  Radiological  Health*.  Its  objective 
was  and  Is  to  Investigate  the  long  term  sooatlc  (bodily)  and  genetic 
effects  In  humans  of  chronic  exposure  to  low  levels  of  Ionizing  radia- 
tion. 

Radiologists  who  have  been  occupational! y exposed  to  Ionizing  radiation 
and  a non-exposed  comparison  group,  pathologists,  were  queried  by  mall. 
Two  questionnaires  have  been  completed  by  the  same  physicians,  with  a 
minimum  Interval  of  five  years*  Information  collected  Includes  demo- 
graphic characteristics;  occupational , personal,  and  family  radiation 
exposure;  somatic  effects  of  radiation  such  as  Injuries,  leukemia,  and 
other  cancers;  and  genetic  effects  such  as  numbers  and  sex  of  children, 
pregnancy  wastage,  and  congentlal  defects.  Project  review  Is  provided 
by  a National  Acadeny  of  Sciences  - National  Research  Council  Advisory 
Committee  which  Is  supported  by  FDA  contract. 

A descriptive  overview  of  results  from  the  first  questionnaire  was 
published  In  1971,  and  although  it  furnished  several  suggestive  leads, 
the  data  at  that  time  were  not  adequate  to  draw  firm  conclusions.  The 
data  from  the  second  questionnaire  have  been  compiled,  and  several  papers 
are  being  developed.  The  first  of  these  show  that  radiologists  and  their 
families  have  a higher  frequency  of  personal  medical  diagnostic  and 
therapeutic  radiological  procedures  than  do  pathologists  and  their  fami- 
lies. 

A second  study  Is  a reanalysis  of  the  sex  ratio  of  the  children  of  male 
radiologists  and  pathologists.  The  first  study  (1971)  showed  a higher 
percentage  of  male  children  in  radiologists  (5 2%  vs.  491)  that  was  con- 
sistent with  the  hypothesis  of  radl at Ion- Induced  dominant  lethal  muta- 
tions on  the  X chromosome.  Preliminary  Inspection  of  the  results  from 
the  second  questionnaire  failed  to  confirm  this  finding,  and  a more 
detailed  analysis  that  considers  several  concomitant  variables  (age  of 
father,  birth  order,  family  size,  years  In  practice  of  radiology,  etc.) 

Is  In  progress.  _ 

Other  analyses  of  these  data  also  In  progress  Include  a study  of  the  dif- 
ferences In  congenital  anomalies  and  fetal  wastage  between  radiologists 
and  pathologists  and  a study  of  the  causes  of  death  In  the  two  medical 
specialties. 
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Current  Trends  in  Survivorship  of  Radiologists 

The  objectives  of  this  study  are  to  determine  If  radiologists  have  an 
Increased  risk  of  death  from  non-specific  aging;  to  compare  the  risk 
for  radiologists  who  entered  the  specialty  after  newer  safety  methods 
were  Introduced  to  those  who  were  In  practice  earlier;  and  to  ascer- 
tain If  any  specific  causes  of  death  were  increased. 

By  way  of  background.  In  1965,  Drs.  Seltser  and  Sartwell  of  Johns 
Hopkins  University  reported  that  the  death  rates  of  radiologists  were 
higher  than  those  of  other  physicians  specialists  for  the  time  period 
1936  - 1958.  The  same  relationship  existed  for  cancer,  cardiovascular  - 
renal  disease  and  all  other  causes.  The  present  study  which  Is  under 
the  direction  of  Genevieve  H.  Matanowskl,  H.O. , Or.  P.H.,  extended  the 
period  of  observation  through  1969.  Data  were  secured  from  death  cer- 
tificates and  causes  of  death  reported  to  the  American  Medical  Association. 

The  study  specifically  compared  members  of  the  Radiological  Society  of 
North  American,  the  American  College  of  Physicians  (Internists)  and 
the  American  Academy  of  Ophthalmology  and  Otolaryngology.-  The  data 
were  analyzed  by  10-year-of-bfrth  cohorts  with  members  also  grouped 
according  to  year  of  entry  Into  their  respective  societies.  It  Is 
noted  that  Society  members  In  the  1950  -1959  and  1960  - 1969  cohorts 
have  not  been  In  their  respective  specialties  long  enough  to  assess 
the  possible  effects  of  low-level  radiation. 

The  following  results  relate  to  the  cohorts  from  1920  through  1949: 

1.  Compared  to  other  specialists,  there  Is  an  excess  In  mortality 
rates  for  all  causes  for  radiologists  who  entered  the  specialist 
societies  In  1920  - 1929  and  1930  - 1939,  but  not  for  later  en- 
tries. 

2.  An  excess  In  cancer  mortality  among  radiologists  In  comparison 
with  other  specialists  was  found  to  persist  In  all  cohorts  from 
1920  through  1949,  Leukemia  mortality  rates  were  higher  among 
radiologists  In  the  1920  - 1929  and  1930  - 1939  cohorts,  but  not 
In  the  later  cohort.  Mortality  from  lymphoma  was  higher  among 
radiologists  In  the  1930  - 1939  and  1940  - 1949  cohorts,  but  not 
In  the  earlier  cohort.  Mortality  from  no  other  site  of  cancer 
was  consistently  higher  Intwo  or  more  cohorts. 

3.  The  carcinogenic  effect  of  Ionizing  radiation  was  not  eliminated 
for  the  1940  - 1949  cohort  by  the  decrease  in  occupational  expo- 
sure In  the  first  three  cohorts,  1920  - 1949.  Although  cancer 
death  rates  were  low  for  radiologists  at  younger  ages  In  the  1940  - 
1949  cohort,  these  death  rates  rose  sharply  In  those  over  50  years 
of  age  and  peaked  In  age  group  60  - 64  years.  The  peak  rate  for 
radiologists  was  about  8 times  higher  than  the  rate  for  ophthamo- 
logists.  This  study  documented  an  occupational  hazard  for  radio- 
logists based  on  the  effects  of  ionizing  radiation.  Through  papers 
in  professional  Journals,  the  radiologists  were  informed  of  the 
increased  risk  associated  with  their  past  experience. 
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Annua- Preliminary  findings  for  the  original  group  of  approximately  7. WO 
~ specialists  fivtn  a Radiation  Registry  of  Pbyvoanx  questionnaire  art  presented. 
The  questionnaire  was  developed  for  the  purpose  erf  studying  the  biological 
effects  erf  prolonged  exposure  to  ionizing  radiations  among  radiologists  and 
comparable  specialists  The  study  population  is  the  total  living  membership 
erf  the  American  College  of  Radiology  and  the  College  of  American  Pathologists 
as  of  December  1961  and  thereafter.  The  questionnaire  furnished  information 
about  personal  characteristics,  possible  exposures  to  ionising  radiations  or  other 
health  haxards,  and  reproductive  and  family  histories. 

Ind«x  tisms  Education  * Epidemiology  • Radiations,  surveys  • Radiations. 
Injurious  Effects,  as  result  of  diagnostic  procedures  * Radiations.  Injurious  Ef- 
fects. in  physicians,  radiation  personnel,  etc  • Radiology  and  Radiologists 
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The  history  ol  the  Radiation  Registry 
dates  back  to  1959,  when  a n ad  hoc 
Committee  on  the  FoUow-up  Study  of 
Radiologists  was  convened  by  the  Division 
of  Medical  Sciences  of  the  National 
Academy  of  Sciences- National  Research 
Council  (NAS-NRC).  In  December  1959, 
this  committee,  stimulated  by  the  interest 
~ of  committee  chairman  Shields  Warren 
(13),  unanimously  voted  to  approve  the 
establishment  of  registries  for  collecting 
data  on  radiologists  and  suitable  com* 
pari  son  groups  as  a resource  for  future 
studies,  recognizing  that  this  was  one  of 
the  few  available  means  of  gaining  knowl- 
edge regarding  the  long-term  effects  of 
ionizing  radiations  in  man  (1,  3,  5,  6,  12). 

Because  erf  the  studies  of  survival  among  radiol- 
ogists then  being  conducted  at  the  Johns  Hopkins 
University  School  of  Hyfiene  and  Public  Health  by 
Raymond  Seltaer  and  Philip  Sartwell  (9.  10).  the 
NAS-NRC  initiated  the  Registry  project  as  part  of 
the  existing  Johns  Hopkins  activity,  thus  creating  a 
new,  more  comprehensive  Registry  project  which 
was  to  be  supervised  by  a standing  committee  of  the 
NAS-NRC  In  I960,  development  of  the  Registry 
at  the  Johns  Hopkins  University  began  as  a pilot 

1 From  the  Division  of  Biological  Effects  (C  S . Deputy  Director).  Bureau  of  Radiological  Health,  Public  Health 
Service,  Rockville,  Md  , and  the  School  of  Hygiene  and  Public  Health  (R  S , Associate  Dean  and  Professor  of 
Epidemiology),  Johns  Hopkins  University,  Baltimore,  Md  Accepted  for  publication  in  January  1971, 

* Public  Health  Service.  National  Institutes  of  Health  Contract  PH  43-64-44  and  Atomic  Energy 
Cotnm«*tiofl-  Contract  AT(49-7)-l906  were  received  1960-1965  Since  1966,  The  Public  Health  Service 
(Divaion,  then  National  Center,  now  Bureau  of  Radiological  Health)  has  funded  the  project  under  Contracts 
PH  96-66-170,  CPE- R- 70-0007,  and  C P 8- R- 70-0003. 


venture  with  modest  expenditures  of  personnel  and 
funds  Plans  for  the  long-term  cooperation  of  the 
participating  colleges  of  medical  specialists  and  their 
membership  were  worked  out,  and  procedures  for 
data  collect  ion,  processing,  maintenance,  and  anal- 
ysis were  developed.  Registers  were  established  at 
the  participating  colleges  and -a  central  statistical 
unit  was  set  up  at  Johns  Hopkins  Financial  sup- 
port came  from  the  Public  Health  Service  and  the 
Atomic  Energy  Commission.* 

In  July  1968.  the  Registry  project"  and  responsi- 
bility for  its  operation  were  transferred  to  the  Bureau 
of  Radiological  Health  of  the  Public  Health  Service, 
where  a Central  Registry  Unit  is  maintained.  The 
Radiation  Registry  of  Physicians  now  operates 
jointly  with  the  American  College  of  Radiology 
(ACR).  the  College  of  American  Pathologists  (CAP), 
and  the  NAS-NRC.  The  original  plans  for  the 
Registry  envisioned  the  involvement  of  at  least  two 
other  specialty  societies,  the  American  College  of 
Physicians  and  the  American  Academy  of  Ophthal- 
mology and  Otolaryngology.  Subsequent  discus- 
sions led  to  the  decision  to  initiate  the  project  with 
the  ACR  and  CAP,  with  the  idea  that  other  societies 
might  be  invited  to  participate  if  experience  showed 
this  to  be  desirable.  It  was  felt  that  broader  par- 
ticipation would  be  easier  to  secure  if  it  were  demon- 
strated that  the  two  “pilot"  registers  could  be 
operated  successfully. 

It  is  important  to  clarify  at  this  point  what  is 
meant  by  the  terms  rtgisUr  And  registry  in  this  re- 
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port  The  term  regttUr  if  defined  u • listing  of 
persons  or  the  accumulated  body  of  recorded  data 
regarding  those  persons,  whereas  a rtfitiry  is  defined 
aa  the  organization  and  process  involved  in  the  sup- 
port, maintenance,  and  operation  of  a register  A 
single  radiation  registry,  therefore,  represents  an 
organization  which  can  support  several  registers 
This  is  more  than  mere  semantics  Even  though  the 
ideal  research  design  calls  for  the  collection  of  data 
in  an  identical  fashion  for  both  “cases  " and  "con- 
trols'* in  a study,  the  development  of  a registry  pro- 
gram calls  for  a certain  amount  of  improvisation 
Thus  the  two  colleges  participating  in  the  Registry 
program  are  each  operating  separate  registers,  which 
must  be  evaluated  separately 

The  Radiation  Registry  was  clearly 
defined  at  its  inception  as  an  attempt  to 
establish  a long-term  follow-up  of  radiolo- 
gists and  comparison  groups  “designed  to 
disclose  such  effects  on  life  expectancy, 
morbidity  and  related  characteristics  as 
may  be  the  result  of  exposure  to  radia- 
tion." The  interest  of  the  Registry  pro- 
gram covers  the  entire  gamut  of  biological 
effects  of  ionizing  radiations.  It  may  be 
said  that  one  of  its  aims  is  the  collection 
of  data  on  the  variables  of  today  which  may 
serve  as  indicators  of  the  radiation  effects 
of  tomorrow. 

METHODS 

The  basic  source  document  of  the  Radia- 
tion Registry  of  Physicians  is  an  eight- 
page,  self-administered  questionnaire 
which  is  mailed  to  members  of  the  two 
colleges  and  returned  to  the  respective 
college  offices.  The  questionnaire  has  been 
designed  to  furnish  information  about 
such  personal  characteristics  of  the  Registry 
group  as  age,  sex,  marital  status,  place  of 
birth,  and  information  regarding  profes- 
sional career;  gross  descriptions  of  pos- 
sible exposures  to  ionizing  radiations, 
including  type  of  x-ray  work,  years  of 
occupational  exposures  of  various  types, 
and  persona]  exposures  to  diagnostic  and 
therapeutic  radiation  procedures;  per- 
sona] exposures  to  other  health  hazards, 
including  tuberculosis  and  cigarette^moke; 
reproductive  histories  which  might  facili- 
tate evaluation  of  possible  genetic  effects 
of  radiation  exposure  (including  a history- 
of  miscarriages,  stillbirths,  congenital 


anomalies,  maternal  x-ray  exposures,  or 
other  conditions  during  pregnancy);  and 
a family  history,  including  a survival 
record  of  parents,  siblings,  spouse,  children, 
and  grandchildren  (including  both  family 
and  respondent  histories  of  specific  condi- 
tions thought  to  be  related  to  radiation  ex- 
posure, such  as  leukemia,  skin  cancer,  etc.). 

The  questionnaires  remain  the  property  of  each  of 
the  respective  colleges.  However,  they  are  for- 
warded to  the  Central  Registry  Unit  in  the  Bureau 
of  Radiological  Health  for  processing  and  coding 
after  they  have  been  checked  by  the  college  offices. 
Elaborate  precautions  have  been  taken  to  safeguard 
the  confidential  nature  of  the  completed  question- 
naires. AU  members  of  both  colleges  have  been 
assigned  Registry  Code  numbers  which  constitute 
the  only  identifying  mark  on  the  questionnaire.  The 
responsibility  for  assigning  the  Registry  Code 
number  rests  with  the  Central  Registry  Unit,  and 
numbers  are  now  assigned  to  ail  new  members  each 
j-ear  on  the  basil  of  cards  forwarded  from  the  college 
offices  The  individual  respondent  does  not  sign  his 
aa me,  and  numerous  procedures  have  been  de- 
veloped to  prevent  individuals  who  need  access  to 
the  questionnaires  from  also  obtaining  access  to  the 
code  book  which  identifies  the  individual 

Each  questionnaire,  with  its  related  documents,  is 
kept  in  an  individual  file  identified  by  a study  num- 
ber. No  names  are  ever  attached  or  related  to  the 
completed  questionnaire.  Each  college,  as  well  as 
the  project  officer  in  the  Central  Registry  Unit,  has 
a single  master  log  of  the  study  number  assigned  to 
an  individual.  The  colleges  maintain  alphabetical 
files  and  the  central  unit  keeps  a numerical  log.  The 
Central  Registry  Unit  also  maintains  current  files  of 
names  and  addresses  of  all  members  of  the  two 
college  registers. 

After  the  questionnaires  have  been  forwarded  to 
the  Central  Registry  Unit,  the  informs  lion  is  coded 
and  punched  on  IBM  cards  for  storage  and  use  in 
analysis.  The  identifying  data  on  each  respondent 
are  immediately  coded  and  punched  so  that  current 
lists  of  respondents  and  nemrespondents  are  always 
available.  A detailed  coding  system  has  been  de- 
veloped to  generate  a minimum  of  11  IBM  cards 
from  each  questionnaire.  The  coding  system  is 
based  on  experience  derived  during  the  first  few 
years  of  the  study,  when  detailed  studies  were  con- 
ducted on  a 10%  sample  of  questionnaires  as  they 
were  received  by  the  Statistical  Unit  at  Johns 
Hopkins.  Repeat  mailings  of  questionnaires  are 
made  to  noores  ponding  members,  and  several  other 
methods  have  been  used  or  are  being  contemplated 
by  the  colleges  to  improve  the  response  rate. 

RESULTS 

The^data  generated  by  the  Radiation 
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Registry  are  classified  as  cross-sec tionaJ, 
retrospective,  and  prospective  or  longi- 
tudinal. Examples  of  these  three  types 
of  data  are  given  below. 

I.  Cross-Sectional  Data 

A.  Composition  of  the  Total  Radiation 
Registry  Population:  The  total  popula- 
tion included  in  the  Radiation  Registry 
comprises  all  U.  S.  physicians  who  were 
members  of  the  American  College  of 
Radiology  (ACR)  and  the  College  of 
American  Pathologists  (CAP)  in  December 
1961  (later  changed  to  Jan.  1,  1962)  and 
all  those  who  subsequently  became  mem- 
bers of  the  participating  colleges.  By 
March  1970,  the  Radiation  Registry  in- 
cluded 7,090  members  and  former  members 
of  the  American  College  of  Radiology 
and  5,678  members  and  former  members 
of  the  College  of  American  Pathologists. 
It  is  an  important  aspect  of  the  Registry 
operation  that  once  individuals  have  been 
enrolled  into  the  Registry,  future  follow- 
up will  be  attempted  regardless  of  whether 
they  retain  their  college  membership  or 
not.  This  has  not  posed  a problem  as  yet, 
but  it  will  involve  extra  work  in  tracking 
down  individuals  who  drop  out  of  a 
college  for  any  reason.  However,  this 
does  not  represent  a major  problem  when 
dealing  with  physicians,  since  they  are 
followed  continuously  by  the  American 
Medical  Association  through  its  directory 
department. 

Of  the  ACR -members,  4,741  represent  individuals 
enrolled  in  the  original  Registry  program  in  Decem- 
ber 1961,  3.115  of  the  CAP  members  were  in  the 
original  group.  The  additional  2,349~ACR  and 
2,503  CAP  registrants  represent  new  members. 
Most  of  the  material  analyzed  thus  far  has  dealt  ex- 
clusively with  the  original  registrants 

B.  Response  of  the  Original  Registry 
Group : When  the  questionnaires  were 
returned  by  the  original  group  of  respon- 
dents, two  peaks  were  notable:  one  cov- 
ering the  initial  six-month  period  of 
mailing  and  follow-up  requests  and  a 
second  peak  which  reflects  the  intensive 
clean-up  campaigns  carried  out  first  by 
the  ACR  and  then,  one  year  later,  by  the 


CAP.  Somewhat  different  techniques 
were  used  by  the  two  colleges,  for  a 
number  of  reasons.  The  roost  effective 
results  were  obtained  by  the  American 
College  of  Radiology,  which  employed 
its  local  councillors  in  a combined  telegraph 
and  telephone  campaign  and  achieved  an 
overall  response  rate  of  89.2%,  compared 
to  77%  for  the  CAP.  The  ACR  response 
rates  were  at  the  same  high  level  in  all 
geographic  regions  of  the  U.  S. ; there  was 
more  variation  by  region  in  the  CAP  re- 
sponse rates,  but  these  differences  are  not 
remarkable. 

C.  Response  of  New  Members:  The 
Registry  is  a dynamic  instrument  which 
needs  continued  follow-up  efforts  to  main- 
tain satisfactory  response  rates.  The  new 
members  taken  into  the  ACR  in  1962  at- 
tained response  rates  similar  to  the  overall 
response  of  the  original  group,  but  con- 
siderably fewer  of  those  who  were  enrolled 
in  1963  responded.  The  same  is  essentially 
true  for  new  CAP  members,  whose  62% 
response  is  similar  to  that  of  the  original 
group  one  year  previously. 

D.  Age  Distribution  of  Respondents  and 
Nonrespondents:  Table  I shows  the  im- 
portance of  age  as  a variable  in  response  to 
this  program.  There  is  a rather  consistent 
inverse  relationship  between  the  age  of  the 
members  and  the  level  of  response,  which  is 
to  be  expected.  In  view  of  the  fact  that 
future  initial  questionnaires  will  be  filled 
out  by  relatively  younger  menT  the  prog- 
nosis for  continuing  improvement  of  the 
level  of  response  in  this  program  seems 
excellent. 

Comparison  of  responses  in  the  current  Registry 
project  with  the  response  levels  attained  by  a pre- 
vious study  carried  out  by  Macht  and  Lawrence  in 
1951  (4),  in  which  the  follow  up  activities  were 
limited  to  one  follow-up  letter,  reveals  that  the  re- 
sponse rates  have  been  consistently  higher  for 
respondents  of  all  ages  despite  the  longer  question- 
naire used  in  our  study.  Many  radiologists  did  not 
respond  to  the  1951  survey  but  have  responded  to 
the  current  project  either  spontaneously  or  as  the 
result  of  the  persistent  follow-up  efforts  of  the 
college  officials.  There  is  an  important  difference  in 
the  orientation  of  these  two  studies,  begun  ten  years 
apart.  The  1951  survey  was  a well-conducted 
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Tabli  I:  Tbmonal  Data  Gvmtjonxaib*  Riatonm  Accoaoiso  to  Acs 

Radiologists  (ACR) Patholofim  (CAP>- 


Ait  f 1961  > 

Yr  of  Birth 

Total 

Sent 

No 

Returned 

Response 

ToUl 
_ Sent 

No 

Returned 

Response 

>77 

<Tsm 

67 

44 

65  7 

38 

19 

. 50  0 

“72-76 

1686-89 

97 

79 

81  4 

44 

27 

61  4 

67-71 

1890-94 

168 

126 

79  7 

74 

48 

64  9 

62-66 

1096-99 

211 

175 

82  9 

135 

93 

68  0 

57-61 

1900-04 

332 

298 

89  8 

197 

153 

77  7 

52-56 

1906-09 

647 

498 

91  0 

278 

212 

76  3 

47-51 

1910-14 

787 

707 

89  8 

426 

320  . 

75  l 

42-46 

1916-19 

869 

800 

92  1 

525 

410 

78  1 

37-41 

1920-24 

1,132 

1 ,032 

91  2 

776 

606 

78  l 

32-06 

1926-29 

528 

487 

92  2 

529 

435 

82  2 

27-01 

1930-04 

13 

13 

100  0 

93 

8£ 

88  2 

Totai. 

4,741 

4.259 

89  8 

3.115 

2.405 

FT2 

study  designed  to  collect  retrospective  data  on 
congenital  abnormalities  among  the  offspring  of 
radiologists  and  comparison  groups  of  physicians. 
It  is  unlikely  that  any  investigator  initiating  a 
similar  study  today  could  expect  to  do  much  better 
in  terms  of  the  degree  of  cooperation  elicited  from 
group*  of  busy  practicing  physicians.  Although  the 
methodology  used  in  the  Radiation  Registry  ini- 
tially is  identical  to  that  of  the  1951  survey  (i.e.,  a 
self  administered  questionnaire),  the  information 
generated  on  congenital  abnormalities  among  off- 
spring is  really  incidental  to  the  basically  longitudinal 
orientation  which  is  the  hallmark  of  an  ongoing 
Registry  ;>rogram. 

Information  obtained  regarding  some  of  the  de- 
scriptive variables  of  respondents  is  useful  not  only 
in  checking  the  comparability  of  the  two  partici- 
pating college  memberships  but  also  for  the  intelli- 
gent analysts  of  information  generated  by  other 
sections  of  the  questionnaire  These  descriptive 
variables  deal  with  sex  (more  female  pathologists), 
marital  status  (more  unmarried  respondents  in  the 
CAP,  consistent  with  its  younger  membership), 
birthplace  (more  foreign-born  females  than  males, 
and  more  foreign-born  CAP  members),  location  of 
the  medical  school  from  which  the  respondent 
graduated  (no  marked  differences  between  the  two 
colleges),  region  of  residence  (no  important  differ- 
ences), and  current  professional  status,  whether 
active  or  retired  (roughly  the  same  proportion  of  re- 
tired respondents  in  both  colleges). 

Another  piece  of  cross-sectional  informa- 
tion deals  with  the  individual's  willingness 
to  participate  in  a controlled  trial  of 
dosimeters.  As  a result  of  response  to  this 
question,  we  now  have  access  to  a roster  of 
2,975  radiologists  who  have  volunteered  for 
studies  aimed  at  quantitating  the  current 
level  of  occupational  risk  involved  in  differ- 
ent types  of  x-ray  practice.  This  is  an 
example  of  another  possible  by-product  of 
the  Registry  program. 


A major  problem  with  which  the  Registry  project 
must  come  to  grips  is  the  matter  of  “incomplete 
response Even  though  an  individual  is  listed  as 
a respondent,  in  a number  of  cases  only  portions  of 
the  questionnaire  were  completed.  This  was  rather 
alarming  when  first  recogniied;  however,  we  have 
found  that  this  incomplete  response  is  seen  almost 
exclusively  in  a limited  number  of  the  items  dealing 
with  retrospective  data.  The  information  of  a 
cross-sectional  nature  and  the  type  of  data  which 
will  be  needed  for  longitudinal  studies  have  usually 
been  answered  by  an  overwhelming  proportion  of  the 
respondents;  for  these  items,  the  incomplete  re- 
sponse levels  are  usually  less  than  5%,  which  seems 
low  enough  to  prevent  a serious  bias  from  being 
introduced  into  future  statistical  analyses.  Specific 
areas  in  which  the  incomplete  responses  are  signifi- 
cant enough  to  cast  doubt  upon  the  usefulness  of  the 
derived  data  will  be  mentioned  later. 

II.  Retrospective  Data 

The  type  of  information  most  readily 
generated  from  this -questionnaire  survey 
is,  quite  understandably,  retrospective  in 
character.  We  present  a few  findings  deal- 
ing with  such  information  simply  to  illus- 
trate some  of  the  features  of  these  (Jata. 
Many  of  the  more  interesting  items  of  in- 
formation have  not  yet  been  processed  and 
tabulated. 

A . Factors  Other  Than  Irradiation:  The 
problem  of  the  effect  of  initial  selection 
factors  on  radiologist  survival  was  exam- 
ined. It  has  been  suggested  that  physi- 
cians who  are  in  poor  health  are  more  apt  to 
choose  a sedentary  type  of  practice  or  one 
which  is  primarily  hospital-  or  office-based 
rather  than  one  which  involves  house  calls. 
One  reason  for  choosing  pathologists  as  a 
comparison  group  was  that  the  same  factors 
which  influence  the  choice  of  radiology  as  a 
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specialty  might  operate  in  the  choice  of 
pathology  as  a held  of  specialization.  We 
found  a slight  but  unimpressive  excess  of 
radiologists  who  gave  a history  of  having 
chosen  their  specialty  as  a result  of  illness. 
This  seems  to  bear  out  the  relative  com- 
parability of  these  two  college  memberships 
in  regard  to  this  factor  of  “initial  unfavor- 
able selection." 

Preliminary  analyses  thus  far  have  re- 
vealed no  remarkable  differences  in  factors 
which  might  influence  the  comparability  of 
the  two  groups  of  medical  specialists,  such 
as  smoking  habits,  prior  experience  with 
tuberculosis,  or  urban-rural  residence. 

B.  Nonoccu  pat  tonal  Radiation  Ex * 

posure:  There  may  be  an  important  pre- 
ventable occupational  hazard  of  the  field  of 
radiology,  i.e.,  an  excessive  exposure  to 
nonoccupational  diagnostic  x rays.  The 
crude  data  show  only  that  a greater  propor- 
tion of  radiologists  have  been  subjected  to 
medical  diagnostic  x-ray  procedures  (ex- 
clusive of  routine  chest  films  and  dental 
x-ray  examinations).  If  these  data  are 
valid  and  hold  up  on  more  refined  analysis, 
the  classical  type  of  occupational  exposures 
to  irradiation  may  be  found  to  be  less  im- 
portant than  the  exposures  which  are  "in- 
directly occupational"  in  view  of  the 
radiologists'  greater  accessibility  to  x-ray 
equipment.  Some  previously  obtained 
preliminary  data  indicate  that  there  is 
considerably  more  x-ray  exposure  among 
radiologists'  families  than  among  pathol- 
ogists' families.  This  type  of  data  will 
always  be  suspect  in  view  of  the  possi- 
bility that  radiologists  may  give  a better 
history  of  radiation  exposures,  since  they 
would  remember  the  procedures  better. 
This  is  an  excellent  illustration  of  the  ad- 
vantages of  collecting  such  data  for  future 
use  rather  than  relying  on  the  retrospec- 
tive survey. 

C.  Possible  Effects  0} Irradiation:  Some 
of  the  possible  genetic  effects  of  irradiation, 
which  might  be  detected  from  the  data 
accumulated  on  the  responding  members  of 
the  two  participating  colleges,  were  exam- 
ined. One  of  the  most  interesting  of  these 
is  the  possible  effect  of  paternal  radiation 


Taslb  II  RsntooucrrvB  Htstoav 

Sax  or  orraraiNO 


RadioloffbU 

(ACR) 

Palholofists 

(CAP) 

Total  live  birth* 

10. 00.1 

4.300 

Total  oUtpriiig* 

11.034 

4.400 

Malt* 

5.000 

1 ,881 

Franks 

4.521 

1.008 

Not  stated 

1,504 

Oil 

Sri  ratio  (%  mi ki) 

0 52 

0 49 

* locludn  multiple  birth* 


exposure  on  the  sex  ratio  of  offspring. 
One  proposed  hypothesis  has  been  that  the 
presence  of  radiation-induced  dominant 
lethal  changes  in  the  x chromosomes  of  the 
father  would  be  expected  to  kill  off  the 
female  offspring  but  not  the  male,  resulting 
in  an  excess  of  male  births.  (Conversely, 
inasmuch  as  the  male  derives  its  only 
x chromosome  from  the  mother,  maternal 
radiation-induced  damage  to  the  x chromo- 
somes should  result  in  the  death  of  the  male 
offspring.  The  reverse  is  not  necessarily 
true  in  the  female  offspring  if  the  lethal 
gene  is  recessive,  since  the  female  also 
possesses  an  x chromosome  from  the 
father.) 

Some  preliminary  sex  ratio  data  derived 
from  the  Registry  experience  were  com- 
pared with  those  of  previously  published 
studies  reported  by  Newcombe  dealing  with 
the  effects  of  paternal  radiation  exposure 
(7).  For  this  purpose,  all  radiologists  in 
the  Registry  were  regarded  as  "exposed"; 
a much  more  refined  analysis  will  be  needed 
in  order  to  separate  out  those  offspring 
bom  prior  to  the  father's  entrance  into  the 
field  of  radiology.  However,  even  taking 
this  into  account,  these  data  represent  a 
group  of  exposed  fathers  considerably 
larger  than  any  reported  previously,  in- 
cluding the  Atomic  Bomb  Casualty  Com- 
mission group  (8).  The  difference  in  pro- 
portion of  male  births  between  radiologists 
and  pathologists  is  consistent  with  the 
previously  stated  hypothesis  (Table  II). 
The  data  have  been  broken  down  by  family 
size,  which  demonstrates  that  the  propor- 
tion of  male  offspring  decreases  among 
responding  pathologists'  families  as  the 
family  size  increases;  this  is  not  true  for 
the  radiologists'  families.  The  magnitude 
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. Table  III  Rgrtoovcmt  Histoar  Conci nttal  Ahonaliii  RxroaTto  * 


Type  of  Anomaly 

“I*  ; - 

No. 

Rate/ 1.000 
Pregnancies 

No 

Rate/ 1. 000 
Pregnancies 

Heart  and  blood 

56 

5 1 

30 

6 8 

Muscles  and  joint*  - 

40 

.3  7 

17 

3 0 

Bones  and  cartilage 

154 

U 1 

86 

19  7 

Gastrointestinal  tract 

31 

2 8 

16 

3 7 

Genitourinary  tract 

68 

6 2 

23 

5 3 

Central  nervous  system 

21 

1 0 

5 0 

Sense  organs 

00 

0 1 

45 

10  3 

Developmental  arrest 

50 

4 6 

31 

4 8 

Others 

225 

20  6 

83 

18  7 

Total 

744 

68  1 

342 

78  2 

of  the  sex  ratio  shift  is  impressive  for  all 
three  classes  of  family  size  (as  measured 
roughly  by  the  number  of  reported  preg- 
nancies). 

hi  order  to  check  this  information  more  closely, 
we  decided  to  look  at  the  data  on  sex  of  offspring  as 
rented  in  two  sqxirate  ports  of  the  questionnaire. 
In  addition  to  questions  dealing  with  reproductive 
history,  there  is  also  an  item  dealing  with  family 
history  which  asks  for  the  current  survival  status  of 
all  children,  as  well  as  the  year  of  birth  and  sex  of 
each  child  We  felt  that  the  tabulations  should  be 
rougldy  comparable  for  these  two  sections,  although 
one  might  expect  a slightly  greater  number  of  off- 
spring reported  in  the  section  on  family  history. 
Rlien  the  sex  ratio  data  determined  from  these  two 
sources  were  compared,  the  total  number  of  live  bom 
offspring  was  indeed  comparable  for  both  sections  of 
the  questionnaires  returned  by  the  radiologists. 
However,  there  was  a remarkable  excess  of  some 
2,000  pathologist  offspring  reported  under  the  family 
history  but  missing  from  the  reproductive  history. 
The  explanation  for  this  is  contained  in  the  ''un- 
knowns," representing  questionnaires  in  which  the 
section  on  reproductive  history  was  not  completed. 
This  was  true  for  32%  of  the  responding  pathologists, 
in  contrast  to  11%  for  the  responding  radiologists. 
The  reason  for  this  specific  deficiency  in  the  com- 
pleteness of  the  questionnaires  has  not  yet  been 
determined  There  is  evidence  that  a number  of 
men  felt  that  they  obviously  did  not  have  a "repro- 
ductive history,"  since  they  had  never  been  pregnant? 
If  this  is  the  case  and  the  section  was  omitted  as  a 
result  of  improper  questionnaire  design,  a specific 
questionnaire  dealing  exclusively  with  this  subject 
might  be  used  to  obtain  the  data.  If,  on  the  other 
hand,  there  is  a general  reluctance  on  the  part  of 
pathologists  to  furnish  this  type  of  information,  the 
potential  of  the  Registry  program  in  the  area  of  eluci- 
dating possible  genetic  effects  of  irradiation  will  be 
seriously  limited.  At  any  rate,  in  view  of  the  large 
proportion  of  pathologist  offspring  for  whom  data 
are  missing,  we  must  be  extremely  cautious  in  inter- 
~preting  the  sex  ratio  data  at  this  time. 

The  data  on  congenital  abnormalities 


have  not  yet  been  completely  tabulated. 
However,  the  level  of  completeness  of 
response  is  apparently  excellent  in  this  area, 
with  only  3.0%  of  the  pathologists  and 
4.3%  of  the  radiologists  omitting  the 
question.  At  present,  there  are  744  “con- 
genital anomalies"  of  all  types  among  the 
offspring  of  radiologists  and  342  such  anom- 
alies among  the  offspring  of  pathotogists 
(Table  III). 

Data  on  reported  miscarriages  and  still- 
births show  a remarkable  similarity  be- 
tween the  two  groups.  Information  was 
derived  from  the  same  section  on  repro- 
ductive history  previously  used  to  provide 
sex  ratio  information,  and  it  is  interesting 
to  speculate  why  the  large  group  of  “non- 
responding"  pathologists  did  not  seem  to 
influence  these  results.  Possibly  the  fac- 
tors influencing  the  failure  to  complete  this 
section  of  the  questionnaire  may  not  be 
related  to  pregnancy  history  or  sex  of  off- 
spring in  any  way;  the  nonrespondents  to 
this  question  might  actually  be  a repre- 
sentative sample  of  the  entire  responding 
group.  If  this  is  the  case,  the  sex  ratio 
data  presented  above  would  reflect  the  true 
situation. 

There  are  certain  well-known  limitations  inherent 
in  the  use  of  a self-administered  questionnaire  to  ob- 
tain retrospective  data  of  this  type.  The  memory 
factor  becomes  important  in  evaluating  the  validity 
of  certain  types  of  data:  the  older  the  respondent, 
the  less  likely  that  he  or  she  will  remember  all  of  the 
details  requested  in  the  reproductive,  personal,  or 
family  history  On  the  whole,  however,  there  is  a 
considerable  advantage  in  having  respondents  who 
are  all  qualified  specialists  and  completely  familiar 
with  the  language.  Notwithstanding  the  general 
deficiences  in  this  method  of  obtaining  information, 
an  unusual  body  of  data  has  been  obtained  with  re- 
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ipcct  to  the  probable  high  1e\el  of  reliability  of  the 
information  on  the  initial  questionnaire 

It  must  be  recofnired  that  these  types  of  data 
could  have  been  collected  without  establishing  a 
registry,  as  was  done  in  the  previously  cited  surveys 
Therefore,  the  expense  and  time  of  mrunuimn?  an 
'ingoing  registry  operation  must  be  justified  on 
grounds  other  than  the  types  of  information  available 
from  the  retrospective  or  historical  approach. 

///.  Prospective  Dates 

The  real  justification  for  establishing  a 
radiation  registry  is  related  to  the  longi- 
tudinal or  prospective  studies  and  analyses 
which  arc  possible  only  if  such  a registry 
has  been  established  and  is  maintained. 
It  is  sometimes  difficult  to  keep  this  fact 
in  mind,  since  the  cross  sectional  and 
retrospective  data  are  readily  available  for 
analysis  and  discussion,  whereas  there  is 
very  little  to  show  for  the  longitudinal 
aspect  of  the  registry  even  after  a number 
of  years. 

A . Factors  Other  than  Irradiation:  Data 
are  not  yet  available,  but  in  time  there 
will . be  longitudinal  information  on  the 
smoking  practices  of  members  of  the  two 
specialty  groups. 

B.  Nonoccupational  Radiation  Exposure: 
Through  updating  the  questionnaire  and 
obtaining  information  on  new  members, 
there  will  be  an  opportunity  to  determine 
nonoccupational  exposure  as  the  members 
go  through  life.  Special  studies  can  be 
carried  out  to  validate  any  marked  differ- 
ences that  appear  between  the  two  groups. 
The  suggestive  differences  observed  so  far 
will  be  tested. 

C.  Occupational  Radiation  Exposure: 
No  valid  data  are  yet  available  on  quanti- 
tative estimates  of  x-ray  exposures.  The 
data  to  be  obtained  from  repeat  question- 
naires and  special  dosimetric  studies  will 
offer  opportunities  to  study  trends  in  the 
use  of  x rays  by  different  generations  of 
radiologists  and  other  physicians. 

D.  Possible  Effects  of  Irradiation:  The 
data  which  can  be  potentially  generated 
longitudinally  from  the  Radiation  Registry 
should  provide  information  on  both  somatic 
and  genetic  late  effects  of  ionizing  radia- 
tions. 


Survival  is  the  most  straightforward  and 
perhaps  most  valid  information  which  can 
be  derived  from  the  Registry.  Since  basic 
age  data  are  available  on  aU  college  mem- 
bers regardless  of  whether  they  return  the 
questionnaire  or  not,  it  will  be  possible  to 
derive  age-specific  death  rates  for  the  mem- 
bers of  these  two  specialties  as  the  years 
progress. 

A later  study  by  Seltser  and  Sartwell  (11) 
indicated  that  the  type  of  occupational  ex- 
posures to  radiations  used  by  radiologists 
prior  to  1940  had  an  effect  on  survival. 
That  study  was  based  entirely  upon  recon- 
struction of  membership  rosters  of  various 
specialty  societies  and  follow-up  for  sur- 
vival status  of  all  individuals  who  had  ever 
been  members  of  those  societies.  It  was 
not  possible  to  investigate  “other  factors 
which  might  have  influenced  survival,  such 
as  smoking  habits  or  pre-existing  illnesses 
which  might  have  selectively  biased  the 
composition  of  the  specialty  groups  being 
studied. 

Estimates  based  on  current  mortality 
rates  of  radiologists  indicate  that  of  the 
4,200  original  respondents  from  the  Amer- 
ican College  of  Radiology  register,  1,450 
would  be  expected  to  die  within  the  next 
twenty  years.  Of  these  deaths,  2^-0  would 
occur  during  the  next  five  years,  with  an 
additional  300  deaths  during  the  subse- 
quent five  years,  400  deaths  during  the 
third  ‘five-year  interval,  and  another  500 
deaths  during  the  fourth  five-year  period. 
If  the  mortality  analysis  for  this  suable 
group  could  be  correlated  with  informa- 
tion recorded  in  the  Radiation  Registry 
files,  there  would  be  an  opportunity  to 
draw  inferences  with  considerably  greater 
confidence  than  was  possible  when  such 
information  was  not  available.  As  a result 
of  the  procedures  developed  during  the 
radiologist  mortality  study  at  Johns  Hop- 
kins, there  is  an  excellent  mechanism  avail- 
able for  review  of  all  deaths  of  American 
physicians.  At  present,  all  American  Med- 
ical Association  death  records  are  sent  from 
Chicago  for  review  and  radiologist  and 
pathologist  deaths  can  be  detected.  This 
will  be  especially  helpful  in  determining 
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Tool*  IV:  Causa  or  Death 


ICD  No  * 


Respondent 

<%) 


-Radiologpts^ 

No®- 

mpoodtnt 

(%) 


Total 

(%) 


Respondent 

<%> 


Patbolofiio 

Noo- 

reapoodent 

(%) 


Total 


(%> 


All  Causes 

236<100  0) 

74000  0) 

310(100  0) 

00000  0) 

68(100  0) 

158000  0) 

Heart 

401  1-443 

100(46  2) 

25(33  7) 

134(43  2) 

40(54  4) 

27(30  7) 

76(48  1) 

Cancer 

147  203 

46(10  5) 

1104  8) 

57(18  4) 

14(15  6) 

8(11  8) 

2203  0) 

Leukemia 

204  0-204  4 

2(0  8) 

2(2  7) 

4(1  3) 

Kl.l) 

3(44) 

4(2  5) 

Vascular  lesions  of  the  central 
nervous  system 

330-334 

10(8  1) 

m i) 

25<8  I ) 

0(6  7) 

7(10  3) 

13(8  2) 

Accidents 

816  0-836.0 

7(3  0) 

6(8  l) 

13(4  2) 

6(6  7) 

2(2  0) 

8(5  1) 

Chronic  nephritis 
Pneumonia 

400-403 

2(0  8) 
5(2.1) 

3(4  0) 

2(0  6) 
8(2  6) 

2(2  0) 

20  3) 

Diabetes 

260 

U0  4) 

1(0  3) 

1(1  5) 

M0  6) 

General  arteriosclerosis 

450 

2(0  8) 

Id  4) 

3(1  0) 

10  1) 

1(1  5) 

2(1  3) 

Cirrhosis  of  the  liver 

681  0-581  1 

1(0.4) 

1(0  3) 

10  5) 

1(0  61 

Suicide 

070.2-078 

5(2.1) 

1(1  4) 

60  9) 

3(3  3) 

2(2  0) 

5(3  2) 

Hyperplasia  of  the  prostate 
Hernia  and  intestinal  obstruction 

610 

5A1 .0-561  5 and 

3(1.3) 

1(1.4) 

1(0  3) 
3(10)  * 

1(11) 

1(0  6) 

Diseases  of  the  circulatory  system 

570  0-570  5 
465-460 

3(1  3) 

10  4) 

4(1  3) 

Kl.  5) 

MO  6) 

AU  other  causes 

26(11  1) 

12(16.2) 

38(12  3) 

m o> 

7(10  3) 

15(4  5) 

Unknown 

705.5 

5(2  1) 

5(6  8) 

10(3  2) 

io  i) 

6(8  8) 

7(4  5) 

Total  admissions 

4.205(100  0) 

482(100  0) 

4,741000  0) 

2.405(100  0) 

710000  0) 

3.115000  0) 

Total  deaths 

236(5  5) 

74(15.4) 

310(6  5) 

90(3  7) 

68(0  6) 

158(5  1) 

* ICD^ International  Classification  of  Diseases,  World  Health  Organisation) 
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Cancer 
Death* 
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Noo- 
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Total 

Respoo 

dents 

Non- 

respon- 

dents 

Total 

At!  neoplasms 

87 

48 

13 

61 

IS 

11 

26 

Difesliee 

130-J  50 

26 

11 

4 

15 

7 

4 

11 

Respiratory 
Male  fenital  or  fan* 

160  0-165 

14 

10 

2 

12 

1 

1 

2 

177-179  9 

11 

9 

1 

10 

1 

1 

UrioA ry 

180-181  8 

ra 

t 

5 

1 

6 

I 

1 

Skin 

190  0-191  9 

3 

1 

1 

2 

. 2 

Braiii  aod  centra] 
nenrotu  ijntta 

192-193  9 

3 

1 

1 

2 

1 

t 

Other 

140  0-148 

194-199 

8 

4 

1 

6 

3 

3 

Lymphoma 

200  0-203 

7 

5 

1 

6 

1 

1 

Leukemia 

204  0-204  4 

8 

2 

2 

4 

1 

' 8 

4 

survival  status  of  nonrespondents.  The 
participating  colleges  are  also  a source  of 
reports  of  deaths,  since  survival  status  is  re- 
viewed annually  for  all  active  dues-paying 
members.  As  of  April  1968,  there  had 
been  468  deaths  among  the  original  Reg- 
istry members ; the  specific  causes  of  death 
are  shown  in  Table  IV. 

It  may  be  estimated  that  of  the  expected 
deaths  from  cancer  and  leukemia  occurring 
among  the  4,200  responding  radiologists, 
200  may  be  due  to  cancer,  of  which  15-20 
may  be  due  to  leukemia.  Investigation  of 
these  cases  could  be  carried  out  using  the 
case-control  method  of  study,  since  it  would 
be  possible  to  employ  both  matched  pathol- 
ogists and  other  Radiologists  for  compari- 
son purposes.  The  cancer  deaths  by  type 
among  the  original  groups  of  radiologists 
and  pathologists  as  of  April  1908  are  given 
in  Table  V. 

In  addition,  recent  studies  indicate  a 
suggestion  of  an  across-the-board  effect  on 
mortality  from  most  major  causes  of  death. 
Cause-specific  data  therefore  may  be  most 
important  for  determining  possible  effects 
of  irradiation  on  other  major  diseases  as 
well. 

In  regard  to  genetic  effects,  it  is  antici- 
pated that  the  data  on  sex  ratio  and  con- 
genital abnormalities  among  offspring  of 
radiologists  and  pathologists  will  be  more 
valid  on  a longitudinal  study  basis  than  on 
a retrospective  basis.  Many  new  members 
of  both  colleges  represent  young  families 
still  in  tlieir  child-bearing  years.  Data 
collected  on  these  groups  should  accumu- 


late rapidly  during  the  coming  years.  It 
should  also  be  possible  to  investigate  second- 
generation  effects  of  radiation  exposures 
by  conducting  special  studies  of  the  fertility 
patterns  of  the  offspring  and  looking  for 
congenital  malformations  among,  the  grand- 
children. More  than  1,670  grandchildren 
have  been  reported  by  ACR  members  and 
690  by  CAP  members.  Forty-six  con- 
genital anomalies  have  been  reported  thus 
far  in  ACR  grandchildren  (2.8%)  and  23  in 
CAP  grandchildren  (3.3%). 

SUMMARY 

This  is  the  first  report  of  the  Radiation 
Registry  of  Physicians,  conceived  and  grad- 
ually established  during  the  past  decade, 
The  Registry  was  developed  as  a vehicle  for 
the  long-term  follow-up  of  radiologists  and 
comparable  medical  specialists  for  the  pur- 
pose ^of  studying  biological  effects  of  pro- 
longed exposure  to  ionizing  radiations.  The 
study  population  is  comprised  of  the  total 
living  membership  of  The  American  College 
of  Radiology  and  the  College  of  American 
Pathologists  as  of  December  1961  and  there- 
after. The  basic  source  of  information  is  a 
detailed,  self-administered  questionnaire 
handled  confidentially  by  the  two  colleges; 
the  processing  of  data  is  done  separately  in 
a central  registry  unit  of  the  Public  Health 
Service. 

To  date,  the  principal  types  of  tabulated 
data  available  are  cross-sectional  and 
retrospective;  longitudinal  data,  except  for 
some  survival  figures,  have  not  yet  been 
generated.  The  future  production  of  longi- 
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tudinal  data  is  the  primary  goal  of  the 
Registry.  Important  as  cross-sectional 
and  historical  data  are,  they  can  be 
gathered  by  survey  techniques  without  the 
need  for  registries.  The  collection  of 
longitudinal  data  on  an  ongoing  basis 
offers  the  advantage  of  reliability  of  current 
data  as  compared  with  recollected  data, 
as  well  as  the  opportunity  for  soundly  based 
prospective  studies. 

Because  the  Registry  includes  total  pop- 
ulation groups,  it  can  serve  as  a frame  for 
sampling  subgroups  of  radiologists  or 
pathologists  for  intensive  study.  Sam- 
pling on  a known  probability  basis,  even  if 
it  involves  only  small  numbers,  provides 
the  basis  for  the  use  of  conventional  sta- 
tistical tests  and  evaluation. 

There  are  already  many  suggestive  leads 
from  the  data  concerning  the  nonoccupa- 
tional  use  of  irradiation  by  radiologists  and 
their  families,  the  diminished  occupational 
exposure  of  younger  radiologists,  and  possi- 
ble alterations  in  the  sex  ratio  of  offspring. 
The  Registry  is  not  designed  to  yield 
quantitative  dosimetric  information,  but 
this  weakness  could  be  overcome  by  study- 
ing samples  of  practicts  and  exposures  and 
relating  these  to  the  study  of  population 
exposure  to  x rays  in  the  United  States 
which  was  carried  out  in  1004  (2)  and  re- 
peated in  part  in  1970. 

The  feasibility  of  developing  a physician 
registry  which  may  prove  useful  in  de- 
lineating biological  effects  of  occupational 
expof<jre  to  iotrring  radiations  has  been 
demonstrated.  The  existence  of  the  Reg- 
istry poses  a challenge  to  those  responsible 
tor  establishing  safety  standards  in  the 
radiation  field.  A number  of  studies  might 
employ  appropriately  drawn  samples  of 
physicians  for  intensive  studies  of  dosim- 
etry and  related  areas.  Such  studies 
would  have  the  advantage  of  yielding  a 
maximum  amount  of  information  eco- 


nomically. However,  the  Registry's  major 
contribution  is  the  opportunity  for  longi- 
tudinal follow-up  of  responding  physicians 
and  the  compilation  of  increasingly  relevant 
and  useful  data  over  the  years  with  ade- 
quate opportunities  for  the  validation  of 
such  data. 
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Mr.  Carter.  Until  recently— I think  it  has  been  generally  an 
accepted  fact,  Dr.  Kennedy,  that  radiologists  had  a higher  inci- 
dence of  cancer  and  leukemia  than  other  groups.  But  since  they 
have  been  using  protective  measures  in  the  past  few  years,  this 
higher  rate  is  no  longer  evident. 

I think  that  is  correct;  is  that  not  right? 

Mr.  Villforth.  Let  me  just  summarize  what  we  have  submitted 
for  the  record,  if  I may.  , _ 

Mr.  Carter.  Yes,  sir. 

Mr.  Villforth.  The  results  of  the  previous  study  indicate — and  I 
will  quote  from  a portion  of  the  report  which  we  have  already 
submitted  for  the  record  which  was  sent  out  in  1961— 

A descriptive  overview  of  the  fir*t  Questionnaire  was  published  in  1971,  and 
although  it  furnished  several  suggested  leads,  the  data  at  that  time  were  not 
adequate  to  draw  firm  conclusions.  The  data  from  the  second  questionnaire 

which  I am  saying  we  are  in  the  process  of  analyzing— 

has  been  compiled,  and  several  papers  are  being  developed.  The  first  of  these  show 
that  radiologists  and  their  families  have  a higher  frequency  of  personal  medical 
diagnostic  and  therapeutic  radiological  procedures  than  do  pathologists  and  their 
families. 

Mr.  Carter.  That  is  true,  what  you  said. 

Mr.  Villforth.  We  have  to  wait  for  the  remainder  to  be  complet- 
ed. 

Dr.  Kennedy.  It  is  a pretty  interesting  finding,  Dr.  Carter. 
Among  other  things,  it  says  some  things  about  the  faith  you  can 
have  in  control  populations  as  opposed  to  experimental  ones. 

Mr.  Carter,  f disagree  with  you.  If  a study  shows  just  that  fact, 
then  certainly  we  want  to  know  how  much  money  has  been  put 
into  the  project  and  any  other  conclusions  that  have  been  reached. 

What  specific  steps  do  you  follow  after  notifying  a manufacturer 
of  his  noncompliance? 

Mr.  Villforth.  Of  noncompliance? 

Mr.  Carter.  Yes. 

Mr.  Villforth.  Depending  on  the  nature  of  the  noncompliance, 
if  it  is  a case  in  which  the  manufacturer  of  the  product,  something 
related  to  the  assembly  line  of  the  product  is  involved,  we  would 
disapprove  their  introduction  of  the  machine  into  commerce.  We 
would  disapprove  the  testing  program.  The  manufacturer  must 
submit  his  testing  program  to  us. 

Now  if  there  is  something  wrong  at  the  manufacturing  point,  we 
would  disapprove  that  testing  programs,  which  means  the  manu- 
facturer could  not  then  introduce  any  products  into  commerce 
until  the  problem  was  resolved.  Initially,  we  can  stop  the  introduc- 
tion into  commerce  and  then  sit  down  and  And  out  exactly  what 
the  nature  of  the  problem  is  and  whether,  if  some  products  have 
previously  been  introduced  into  commerce,  they  must  be  recalled 
and  how  this  can  be  done. 

Maybe  the  product  can  be  repaired  on  site;  maybe  it  would  have 
to  be  recalled. 

Mr.  Carter.  What  is  the  status  of  your  agency’s  regulatory  au- 
thority regarding  certification  and  inspection  of  medical  devices 
used  in  radiological  health  care? 

Mr.  Villforth.  With  regared  to  Medical  Device  Amendments,  we 
are  working  with  our  sister,  Bureau  of  Medical  Devices,  to  utilize 
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the  provisions  of  the  Medical  Device  Amendments  as  they  relate  to 
radiological  products.  Some  of  these  products,  as  you  know,  most  of 
these  products  are  in  a classification  system  right  now.  We  have 
utilized  the  provisions  of  their  act  for  compliance  actions  or  recall 
actions  when  appropriate  on  products  whicn  fall  outside  the  direct 
scope  of  electronic  products. 

Example:  The  X-ray  film  processor  is  not,  by  definition,  an  elec- 
tronic product  under  the  Radiation  Control  for  Health  and  Safety 
Act  of  1968.  But  the  Medical  Device  Amendments  allow  us,  when 
we  find  that  there  is  a problem  with  that  processor,  to  have  it 
brought  into  compliance.  So  this  authority  allows  us  to  handle  all 
elements  of  radiological  systems,  those  which  are  electronic  prod- 
ucts and  those  which  are  not. 

Mr.  Carter.  One  fined  question.  What  do  you  think  of  the  use  of 
film  badges  that  radiologists  or  technicians  wear  to  indicate  the 
amount  of  exposure  to  radiation?  Do  you  think  they  are  effective? 

Mr.  VimoRTH.  The  personnel  monitoring  system,  whether  it  is  a 
film  badge  or  the  type  of  chips  Dr.  Kennedy  talked  about  before, 
regardless,  the  personnel  monitoring  device  is  an  extremely  effec- 
tive tool  to  allow  the  individual,  first  of  all,  to  determine  if  some  of 
their  practices  need  improvement.  It  is  an  excellent  tool  to  deter- 
mined if  they  become  a little  careless. 

It  is  also  an  extremely  important  tool  to  understand  if  the  expo- 
sures are  such  that  the  individual  has  to  worry  about  radiation 
consequences.  But  like  any  device,  it  measures  the  radiation,  rec- 
ords the  radiation  with  some  limitations  to  a very  small  area. 
These  thermoluminescent  dosimetry  chops  are  just  a few  millime- 
ters in  cross  section  and  will  only  record  the  radiation  that  strikes 
them. 

It  is  an  extremely  effective  tool  for  improving  the  quality  of 
radiological  practice. 

Mr.  Carter.  Does  this  type  of  badge  ever  measure  refracted 
X-rays? 

Mr.  Villtorth.  Those  X-rays  which  are  scattered  which  might  be 
scattered  of  the  wall  or  all  shielding  could  certainly  be 

Mr.  Carter.  Thank  you  veryjcindly.  We  are  in  agreement. 

Mr.  Rogers.  Mr.  Maguire. 

Mr.  Maguire.  Thank  you,  Mr.  Chairman. 

Dr.  Kennedv,  we  are  all  aware  of  the  fact  that  X-rays  are  stand- 
ard in  a number  of  places  in  our  society  where  medical  examina- 
tion are  called  for.  I am  thinking  of  chest  X-rays  as  a part  of  an 
employee  physical  examination,  for  example,  whether  that  is  for  a 
job  in  a government  agency  or  the  private  sector.  I am  thinking 
about  hospital  admissions  where,  regardless  of  what  the  lnalacly 
may  appear  to  be,  chest  X-rays  are  sometimes  taken  as  a standard 
part  of  the  admission  process. 

I am  wondering  wjnat  you  think  -about  that.  In  view  of  your 
testimony,  is  the  general  use  of  X-rays  without  some  indication  of  a 
specific  problem  or  without  the  presence  of  some  special  category 
of  person  subjected  to  some  particular  stress  or  hazard— a coal 
miner,  for  example — advisable?  Should  we  have  such  general 
screening  use  of  X-rays? 

Dr.  Kennedy.  I think  that  trajectory  of  informed  medical  opinion 
has  been  to  increasingly  discourage  routine  procedures  of  that 
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kind.  The  medical  radiation  guidance  proposal  signed  by  the  Presi- 
dent earlier  this  year  discourages  routine  chest  X-rays.  That  will 
soon  be  implemented  for  our  department  by  an  interagency  group 
under  our  lead. 

I think  that  that  is  the  advice  generally  being  given  with  regard 
to  routine  dental  X-ravs.  It  doesn’t  mean  dental  X-rays  aren’t 
valuable  under  particular  indications  of  need,  but  a routine,  by 
rote  or  bv  requirement  or  by  habit,  application  of  that  requirement 
is,  I think,  almost  everyone  now  agrees,  a bad  idea. 

Mr.  Maouire.  I have  been  looking  through  the  testimony  that  we 
are  going  to  receive  shortly  from  the  American  College  of  Radiol- 
ogy. Perhaps  this  is  taking  things  a bit  out  of  order,  but  they 
indicated,  talking  about  hospital  admission  chest  X-rays,  that  such 
X-rays  serve  two  purposes:  to  identify  health  problems  which  might 
affect  the  patient’s  care  while  he  is  in  the  hospital;  for  example, 
whether  there  might  be  any  special  difficulties  administering  anes- 
thesia or  anesthetic;  and  second,  to  protect  other  patients  from 
contagious  disease,  where  you  might  have  tuberculosis. 

Do  you  have  any  further  comment  on  that  particular  rationale? 

Dr.  Kennedy.  Mr.  Maguire,  I have  not  read  their  testimony  and 
I think  my  view  of  it  would  depend  on  whether  that  was  described 
as  an  absolutely  routine  procedure.  It  seems  to  me  where  there  is 
no  indication  that  infectious  disease  were  likely  to  be  a problem 
and  no  earlier  criteria  for  eligibility  used  routine  examination 
history  and  so  forth,  I think  they  would  probably  agree  that  the 
application  of  a rote  procedure  requiring  them  would  be  inappro- 
priate. 

I would  guess  they  would,  but  I haven’t  read  their  testimony,  and 
it  really  isn’t  appropriate  for  me  to  put  words  in  their  mouths. 

Mr.  Maouire.  As  I understand  it,  the  present  legislative  authori- 
ty which  came  into  existence  in  1968  does  not  permit  you  to  order 
correction  of  safety  defects  in  X-ray  equipment  or  to.  enforce 
against  manufacturers  any  standards  for  equipment  manufactured 
prior  to  1968;  is  that  correct? 

Dr.  Kennedy.  Yes,  that’s  correct. 

Mr.  Maouire.  Do  you  think  that  is  a problem? 

Dr.  Kennedy.  Well,  it  might  be,  but  it  is  a little  difficult  to  tell 
how  much  of  a problem  it  is.  We  are  still  able  to  reach  through 
State  cooperative  programs,  through  programs  like  BENT  and 
DENT,  to  find  out  about  overexposures  that  are  associated  with 
such  instruments;  not  all  of  them,  but  a pretty  high  frequency. 

Furthermore,  we  believe  that  the  proportion  of  those  machines 
in  use  is  declining  fairly  rapidly  and  that  the  proportion  of  radio- 
graphs taken  by  them  is  declining  as  more  facilities  are  using  the 
newer,  post-certification  equipment. 

It  would,  I think,  be  a large  and  not  terribly  profitable  effort  for 
us  to  undertake  to  bring  all  of  those  into  compliance,  even  having 
the  authority  to  do  so. 

Mr.  Maouire.  What  is  the  life  of  a piece  of  X-ray  equipment? 

Dr.  Kennedy.  My  colleague  says  20  years. 

Mr.  Maouire.  So  we  are  half-way  along  with  something  that  was 
manufactured  and  put  into  service  in,  say,  1968? 

Dr.  Kennedy.  That’s  right. 
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Mr.  Maguire.  The  law  also  provides  no  authority  to  seize  defec- 
tive or  dangerous  or  noncompliance  equipment;  is  that  correct? 

Dr.  Kennedy.  Yes. 

Mr.  Maguire.  Suppose  on  that  little  card  you  showed  us  earlier 
you  get  some  results  back  which  are  very  discomforting  and  you 
make  a request  and  nothing  happens;  what  then? 

Dr.  Kennedy.  These  are  cooperative  programs  with  the  States, 
and  the  normal  thing  then  will  be  a visit  from  a State  inspector.  I 
think  it  is  our  understanding— and  John  can  correct  me  if  I am 
wrong— in  general,  the  States  report  a very  high  level  of  compli- 
ance with  their  invitations  to  improve  the  performance  of  those 
machines. 

In  short,  I am  not  aware,  Mr.  Maguire,  that  we  are  encountering 
problems  with  recalcitrant  folks  out  there  who  are  not  trying  to 
improve  thetr  equipment  when  we  tell  them  there  is  a problem. 

Mr.  Maguire.  That’s  encouraging. 

Mr.  Villforth.  Mr.  Maguire,  may  I amplify? 

Mr.  Maguire.  Yes. 

Mr.  Villforth.  I think  when  you  consider  the  inventory  of  X-ray 
machines  that  are  out  there  to  date,  about  270,000  machines,  ana 
the  fact  that  our  colleagues  in  the  50  State  agencies  inspect  prob- 
ably in  the  neighborhood  of  50,000  X-ray  machines  a year,  that  in 
the  course  of  the  time  since  1968,  many  of  these  machines  have 
been  looked  at  and  some  of  them  many  times.  And  we  have  not 
received  an  indication  that  some  of  those  older  machines,  prior  to 
1968,  are  really  in  such  bad  shape  as  a result  of  some  improper 
manufacture  or  some  defective  component  such  that  there  is  a real 

Kublic  health  problem.  I think  if  there  were  a problem,  it  would 
ave  been  identified  by  the  fact  that  at  least  each  one  of  those 
make  and  model  machines  has  certainly  been  inspected  at  least 
once. 

Mr.  Maguire.  I thought  we  were  dealing  with  an  aggregate 
problem  here  which  was  composed  of  a lot  of  discreet  individual 
cases  where  the  -exposures  were  somewhat  greater  than  they 
should  have  been  or  there  was  a double  exposure  which  was  a 
result  of  a circuit  malfunction. 

Shouldn’t  there  be  some  authority  to  seize  equipment  where  it 
might  be  necessary?  Of  course,  one  would  hope  that  it  would  not 
be,  but  if  it  might  be  necessary,  why  not  have  that  authority? 

Mr.  Villforth.  Yes.  The  point  that  I would  make 

Mr.  Maguire.  Yes;  you  should  have  that  authority. 

Mr.  Villforth.  If  it  were  a problem,  I think  maybe  one  needs  to 
look  at  that  possibility  of  authority. 

The  point  I would  make  is  those  machines  have  been  looked  at 
by  the  States— those  older  machines— and,  to  the  extent  that  that 
kind  of  a problem  which  you  describe  would  have  been  identified,  I 
think  that  we  could— and  I am  not  aware  of  that  for  the  older 
machines— but  I think  we  could  have  gotten  that  problem  solved. 

Mr.  Maguire.  Suppose  it  takes  some  extra  money.  It  is  not  just  a 
question  of  making  an  adjus  .nent,  let’s  say,  in  the  machinery. 
Suppose  it  is  going  to  be  costly  to  make  the  machine  expose  people 
20  percent  less;  what  happens  then? 

Mr.  Villforth.  If  the  machine  is  routinely  doing  something 
wrong  as  a result  of  its  manufacture,  as  the  illustration  you  gave, 
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which  turns  out  to  be  unacceptable  and  one  cannot  get  the  coopera- 
tion of  the  manufacturer  of  the  industry  to  correct  that,  now  that 
is  a voluntary  process,  because  we  are  talking  about  machines 
prior  to  1968,  and  if  one  cannot  elicit  the  cooperation  of  the  user, 
the  hospital  or  the  private  practitioner  to  correct  that,  and  if  one 
cannot  get  the  State  agency  to  bring  some  influence  on  the  user  to 
stop  having  a machine  that  is  overexposing  the  public,  then  we 
have  a problem  that  might  fall  under  the  seizure  provisions  of  the 
Food  and  Drug  Administration  as  a separate  portion  of  the  Radi- 
ation Control  for  Health  and  Safety  Act. 

I cannot  illustrate  for  you  how  serious  that  kind  of  problem  is.  I 
am  not  aware  of  the  extent  of  that  problem  for  those  older  ma- 
chines in  1968. 

Mr.  Maguire.  It  is  at  least  something  we  should  look  at. 

Mr.  Villforth.  Yes,  sir. 

Mr.  Maguire.  What  about  new  products?  You  don’t  have,  as  I 
understand  it,  any  premarketing  review  of  new  products.  Is  that 
correct?  Or  the  ability  to  set  performance  standards  for  them.  Is 
that  correct? 

Mr.  Villforth.  We  have  the  ability  to  set  performance  standards 
for  any  new  electronic  product;  yes,  sir. 

Mr.  Maguire.  How  do  you  do  that  if  you  don’t  have  any  premar- 
ket review? 

Mr.  Villforth.  I am  not  sure  that  a premarket  review  would  be 
necessary  in  all  situations. 

Mr.  Maguire.  How  on  earth  do  you  set  standards  for  something 
if  you  don’t  know  what  it  is?  _ 

Mr.  Villforth.  If  you  are  saying 

Mr.  Maguire.  If  you  don't  know  what  people  are  producing  or 
about  to  sell  on  the  market? 

-Mr.  Villforth.  We  have  requirements  for  notification  of  certain 
products  which  would  allow  the  manufacturers  to  report  to  us;  not 
premarket  approval,  but  notification  of  these  products.  And  that 
would  allow  us  the  opportunity  to  ask  more  questions. 

Now  we  do  not  have  premarket  approval  under  the  Radiation 
Control  for  Health  and  Safety  Act.  Again,  I think  the  Medical 
Device  Amendments  would  be  applicable  here. 

Dr.  Kennedy.  Mr.  Maguire,  this  may  be  helpful  or  it  may  not.  I 
think  the  more  usual  case  will  be  a new  product  that  is  a variant 
of  an  existing  product.  CAT  scanners  would  be  an  example  of  this. 
We  are  amending  the  standard  to  accommodate  them. 

It  is  hard  to  think  of  a machine  so  novel  that  it  would  be 
something  entirely  different  and  require,  rather  than  an  amend- 
ment, the  identification  of  a new  technology  and  the  establishment 
of  a new  authority. 

Mr.  Maguire.  Do  you  have  any  standards,  now,  for  example,  for 
CAT  scanners? 

Mr.  Villforth.  Amendments  to  the  existing  X-ray  standard  are 
being  developed. 

Mr.  Maguire.  The  CAT  scanners  have  been  out  scanning  for  the 
last  3 or  4 years. 

Mr.  Villforth.  The  basic  X-ray  performance  standard  is  applica- 
ble to  computed  tomography  units.  There  are  certain  aspects  of 
computed  tomography,  however,  which  are  different  and,  therefore, 
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we  want  to  sharpen  up,  if  you  will,  our  X-ray  performance  stand- 
ard for  computed  tomography  units,  and  there  is  an  amendment 
being  developed  now  to  allow  that. 

But  the  basics  of  the  X-ray  performance  standards  are  applicable 
to  computed  tomography.  So  the  unit  is  under  a degree  of  surveil- 
lance. 

Dr.  Kennedy.  Excuse  me. 

Mr.  Maguire.  I only  have  a couple  more  minutes. 

What  about  guidelines. for  the  safe  use  of  this  equipment?  What 
is  the  current  authority  mere  and  should  you  have  anything  that 
you  don’t  have?  This  really  must  be  my  last  question. 

Dr.  Kennedy.  We  have  no  explicit  authority  to  set  guidelines  for 
safe  use.  We  are  undertaking  all  of  our  instructional  and  educa- 
tional and  guideline  distributing  programs,  assuming  we  have  that 
authority  implicitly. 

Mr.  Maguire.  Did  you  want  to  add  something  else  on  the  other 
question? 

Dr.  Kennedy.  No. 

Mr.  Maguire.  Thank  you. 

Mr.  Rogers.  May  I interrupt  at  this  point? 

There  is  a second  call  to  the  floor  for  a vote.  The  committee  will 
stand  in  recess  for  10  minutes. 

[Brief  recess.]  r — 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

May  we  have  order? 

Thank  you. 

Mr.  Commissioner,  what  is  the  scope  of  the  problem  as  you  see  it 
now  as  far  as  X-ray  machines,  dental  machines  and  its  effect  on 
the  public  from  excess  exposure  to  radiation? 

Dr.  Kennedy.  Well,  Mr.  Chairman,  I would  say  that  in  broad 
strokes,  it  is  a problem  that  has  to  be  met  largely,  I think,  by 
changing  the  behavior  of  consumers  and  providers.  I think  that 
there  is  more  room  in  the  system  for  reducing  that  portion  of  our 
citizens’  exposure  than  there  is  in  compliance  activities  carried  out 
by  the  Food  and  Drug  Administration  under  our  rules. 

Mr.  Rogers.  Do  you  concur  with  the  30-percent  figure  that  you 
think  that  is  a justified  figure  of  overexposure  to  the  public? 

Dr.  Kennedy.  I am  not  sure  it  is  exactly  right,  Mr.  Chairman, 
but  I think  it  is  in  the  ball  park.  I think  most  studies  of  particular 
procedures  that  are  done  more  carefully  come  up  with  20  to  40 
percent  or  15  to  40  percent  reduction  potentials,  so  I don’t  think  30 
percent  is  an  unreasonable^  figure,  though  I wouldn’t  be  surprised 
to  see  it  adjusted  either  upward  or  downward  as  we  gain  more 
experience. 

Mr.  Rogers.  What  about  pregnant  women  now;  do  we  know  the 
amount  of  procedures  still  being  carried  on?  Do  you  have  any 
estimate? 

Dr.  Kennedy.  I think  our  estimates  show  that  certain  procedures 
that  expose  the  abdominal  area  have  been  sharply  reduced. 

Mr.  Rogers.  I understand.  But  what  is  the  magnitude  of  the 
problem  still  there?  Do  we  have  any  idea  of  the  extent  of  the 
problem  still  existing? 

Dr.  Kennedy.  Let  me  ask  my  colleague  for  some  help  on  that. 
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John,  do  we  know  anything  about  how  many  exposures  are  done 
per  year? 

Mr.  Villforth.  I cannot  recall.  I know  with  vaHous  estimates  of 
the  amount  of  pelvimetries  done  in  the  United  States.  In  light  of 
the  discussions  yesterday  by  Dr.  Phillips,  it  certainly  appears, 
whatever  that  number  is,  it  is  unreasonably  high  in  light  of  his 
investigation  and  that  the  number  of  those  exams  can  almost  be 
reduced  to  zero. 

I think  he  said  he  only  found  two  such  exams  in  71  months  at 
the  hospital  where  he  had  put  the  controls  and  procedures  into 
effect.  So  whatever  the  number  is,  it  appears  the  number  of  pelvi- 
metry exams  could  be  sharply  reduced. 

Mr.  Rogers.  Somebody,  I think,  estimated  about  6.9  percent  of 
all  pregnant  women  were  still  receiving  that  procedure. 

Mr.  Villforth.  The  number  we  have  is  that  of  the  3,000,500  U.S. 
live  births  in  1970,  850,000,  or  23  percent  of  these  women  were 
X-rayed. 

Mr.  Rogers.  Twenty-three  percent  X-rayed? 

Mr.  Villforth.  Twenty-three  percent  in  1970. 

Mr.  Rogers.  So  that  would  mean  that  much  of  that  is  excess? 

Mr.  Villforth.  In  light  of  what  Dr.  Phillips  said  yesterday, 
certainly  much  of  that  would  be  unnecessary.  I am  not  sure  what 
the  figure  might  be  in  1978;  we  would  have  to  look  at  that. 

Mr.  Carter.  I believe  he  said  about  the  only  indication  for  it  was 
a breech  presentation. 

Mr.  Villforth.  Yes  sir;  I believe  he  said  vaginal  delivery  for 
breech  presentation . 

Mr.  Carter.  He  said  a breech  presentation.  It  can  be  delivered 
either  way;  vaginally  or  by  cesarean  section. 

Mr.  Rogers.  Do  we  have  an  up-to-date  figure?'  If  he  said  6.9 
percent,  that  would  amount  to  about  how  many?  And  it  is  your 
figure  you  have  23  percent? 

Mr.  Villforth.  I want  to  correct  that  figure;  the  23  percent 
includes  all  X-rays  to  pregnant  women,  not  just  pelvimetries.  I 
think  your  question  relates  to  pelvimetry. 

Mr.  Rogers.  Pelvimetry  is  what  I wanted  to  know.  I understand 
it  was  6.9  percent;  almost  7.  So  that  would  be  how  many  women 
are  being  exposed  to  that,  which  probably  is  not  a correct  proce- 
dure? 

Mr.  Villforth.  200,000. 

Mr.  Rogers.  Over  200,000? 

Mr.  Villforth.  Yes. 

Mr.  Rogers.  What  about  screening;  is  it  necessary  to  have  chest 
X-rays  for  screening,  for  instance,  before  you  are  hired;  to  go 
through  an  exam  and  have  your  chest  X-rayed?  Is  that  a proper 
procedure,  you  feel,  at  this  time? 

Dr.  Kennedy.  I think  most  of  the  recommendations  are  that  as 
a routine  procedure,  it  be  discontinued.  That  doesn’t  mean  chest 
X-rays  wouldn’t  be  important,  given  some  indications  from  history 
or  others,  but  I think  the  prevailing  opinion  now,  and  certainly 
the  medical  radiation  guidance  promiugated  earlier  this  year  recom- 
mends discontinuation  of  that  practice  as  a routine  procedure. 

Mr.  Rogers.  It  is  my  understanding— and  you  might  check  this 
for  us  and  ask  them  to  comment  for  the  record  on  this— that  the 
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Commissioned  Corps  of  the  U.S.  Public  Health  Service  requires 
X-ray  exams  before  hiring.  I don't  presume  you  would  know  offhand 
if  that  is  true  or  not. 

Mr.  Villforth.  As  a member  of  the  Commissioned  Corps,  it  is 
generally  true,  yes,  sir. 

[The  following  information  was  received  for  the  record:] 

PHS  Commissioned  Corps  Policy  on  Prxemploymxnt  Chut  X-Ray 
Examinations 

Mr.  Rogers'  statement  in  the  record  to  the  effect  that  the  PHS  Commissioned 
Corps  “requires  X-ray  exams  before  hiring"  is  correct.  Calls  to  duty  each  year  entail 
approximately  1,800  physicals  that  include  a chest  X-ray  examination  (Commis- 
sioned Personnel  Manual,  Part  2,  Subchapter  CC29.3,  Personnel  Instruction  6— copy 
enclosed).  Commissioned  Officers  may  also  receive  a chest  X-ray  at  time  of  their 
’ routine  physical  examinations,  every  two  years  up  to  age  40,  and  every  year  after 
age  40  (Personnel  Instructions).  Although  the  chest  X-ray  examination  is  optional, 
officers  customarily  receive  it  Approximately  2,186  active  duty  officers  receive  a 
physical  each  year  (on-duty  and  those  leaving  the  Service)  out  of  the  total  comple- 
ment of  approximately  7,000  active  duty  officers  in  the  Corps. 

We  are  in  the  process  of  investigating  the  efficacy  of  entry  physical  X-ray  exams 
as  well  as  X-rays  for  periodic  physicals.  We  are  trying  to  ascertain  how  the  yield  of 
occult  and  treatable  cardiopulmonary  disease  compares  with  the  cost  and  radiation 
risk  of  the  examination.  The  results  of  our  studies  will  be  applied  not  only  to 
Federal  policies  but  will  be  disseminated  to  the  private  sector  as  well. 

Mr.  Rogers.  Have  you  had  any  communications  with  them  about 
that? 

Dr.  Kennedy.  We  certainly  will,  Mr.  Chairman,  because  it  is  for 
the  Public  Health  Service  and  for  Public  Health  Service  institu- 
tions that  we  have  been  given  a lead  in  implementing  the  radiation 
guidance  recently  promulgated.  So  I would  say  we  have  an  appro- 
priate target  there. 

Mr.  Rogers.  I also  understand  that  a chest  X-ray  is  part  of  the 
National  Institutes  of  Health  physical  exam. 

Dr.  Kennedy.  You  mean  beyond  those  NIH  employees  who  also 
happen  to  be  members  of  the  Commissioned  Corps? 

Mr.  Rogers.  Yes. 

Dr.  Kennedy.  I don't  know  about  that,  Mr.  Chairihan. 

Mr.  Rogers.  Does  anybody  here  know? 

Could  you  check  that? 

[The  following  information  was  received  for  the  record:] 

NIH  Poucy  on  Employee  X-ray  Examinations  1 

L Preemployment  Chest  X-Ray  Examinations 

(o)  Exams  for  all  civil  service  employees  are  provided  on  a voluntary  basis,  except 
for  patient  care  and  wage-grade  employees.  These  employees  are  required  to  under- 
go an  X-ray  exam. 

(b)  A chest  X-ray  is  required  for  all  employees  when  dic^nostically  indicated. 
Indications  include  either  existing  disease  (obtained  via  medical  history)  or  a posi- 
tive tuberculin  skin  test. 

(c)  Approximately  less  than  20  percent  of  all  NIH  employees  undergoing  physical 
exams  receive  a chest  X-ray. 

2.  Occupational  Health  Examinations 

(a)  Chest  X-ray  exams  are  provided  according  to  the  following  criteria: 

# Persons  aged  18-30  years — every  6 years 

# Persons  aged  31-44  years— every  2 years 

# Persons  aged  46  vrs.  or  older— every  year 

These  exams  can  be  waived  by  the  employee.  Non-waivable  annual  chest  exams 
are  required  for  firemen,  glass  blowers,  or  persons  with  past  asbestos  exposure. 


Information  obtained  from  Dr.  Brandt,  Occupational  Health  Service,  NIH. 


321 


(6)  No  occupational  low  back  exams  are  performed. 

Mr.  Villforth.  I am  under  the  impression  an  X*ray  is  part  of 
the  physical  examination,  if  offered,  and  the  individual  has  the 
right  to  refuse  it. 

Mr.  Rogers.  I understand  they  have  a right,  but  there  are  not 
too  many  who  do. 

Mr.  Villforth.  This  is  not  generally  understood.  As  Dr.  Kennedy 
said,  we  have  some  work  to  do  with  this  authority  that  has  been 
given  to  the  Pood  and  Drug  Administration  to  bring  the  PHS 
components  in  line  with  the  President’s  directive.  That  will  be 
taking  place. 

Mr.  Rogers.  I would  hope  you  would  give  us  a report  on  your 
contacts  with  other  departments  of  government  advising  them 
about  this  and  what  reaction  you  get  from  them.  I think  that 
would  be  helpful  for  the  committee  to  have  this  knowledge. 

[The  following  information  was  received  for  the  record?] 
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IMPACT  OF  PRESIDENTIAL  DIRECTIVE  ON  MEDICAL  RADIATION  GUIDANCE 


The  Presidential  Directive,  which  contained  recommendations  for  Federal 
facilities,  can  be  expected  to  have  some  Impact  on  the  private  sector's 
use  of  medical  radiation.  Since  the  guidance  was  only  issued  several 
months  ago,  the  full  Impact  on  the  private  sector  has  probably  not  been 
reached.  Some  of  that  Impact  can  be  expected  to  be  positive  and  some 
negative. 

Positive  Impact: 

Since  the  Directive  contained  useful  advice  concerning  the  use  of 
medical  radiation.  It  Is  likely  that  health  professionals  who  are  con- 
cerned about  radiation  protection  will  utilize  this  Information  as 
Indices  of  ways  to  Improve  their  practice.  Thus,  the  guidance  can  be 
expected  to  have  an  educational  and  motivational  impact.  To  a lesser 
extent,  educated  and  concerned  citizens  (not  health  professionals) 
might  also  become  better  Informed  concerning  good  radiological  health 
care  practices  by  reading  the  Presidential  Directive.  The  Bureau  of 
Radiological  Health  has  attempted  to  foster  both  of  these  Impacts  by: 

a.  Publishing  on  February  13,  1978,  a BRH  Bulletin  article,  which  was 
disseminated  to  the  thousands  of  people  on  the  Bureau  mailing  list 
(both  professionals  and  lay  persons),  describing  the  main  features 
of  the  Presidential  Directive  and  Its  development,  and  offering  to 
supply  further  Information  to  Interested  persons.  Me  have  received, 
to  date,  19  responses  to  this  bulletin  article  asking  for  additional 
Information;  and, 

b.  Preparing  an  "open  letter"  (with  a copy  of  the  Presidential  Direc- 
tive attached)  to  persons  on  the  8ureau's  mailing  list,  urging  them 
to  read  the  Presidential  recommendations  carefully  and  to  study  ways 
In  which  the  recommendations  can  be  adapted  to  suit  the  circumstances 
In  private  sector  radiological  health  care  facilities.  This  letter 
Is  expected  to  be  completed  and  ready  for  wide  dissemination  shortly. 
This  latter  approach,  that  of  adapting  the  Presidential  recommenda- 
tions to  suit  the  circumstances  which  occur  In  private  sector  radio- 
logical health  care  utilization.  Is  a direct  result  of  the  direction 
from  the  Assistant  Secretary  for  Health  In  his  April  28th  memorandum 
to  heads  of  the  Public  Health  Service  components,  asking  them  to 
consider  ways  in  which  the  recommendations  In  the  Presidential. 
Directive  can  also  be  Incorporated  Into  their  health  care  programs, 

In  order  to  Improve  the  radiological  health  care  of  citizens,  In 
general,  even  though  they  may  not  be  treated  at  Federal  health  care 
facilities. 
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Another  positive  Impact  has  been  the  increasing  awareness  shown  by  other 
Federal  agencies  (such  as  the  State  Department)  concerning  the  problem 
of  indiscriminate  use  of  x radiation  prescribed  under  various  Federal 
programs  which  affect  the  radiation  exposure  of  people  In  the  private 
sector.  The  8ureau  is  working  with  CPA  in  order  to  coordinate  directions 
to  all  Federal  agencies  regarding  this  problem. 

Negative  Impact: 

Because  the  Presidential  Directive  contains  recommendations  which  were 
written  to  address  problems  known  to  occur  In  Federal  facilities,  as 
opposed  to  private  sector  medical  facilities,  there  have  been  some  mis- 
understandings. For  example,  both  the  Bureau  and  CPA  have  received 
Inquiries  from  members  of  the  chiropractic  profession  complaining 
that  recommendation  1 In  the  Directive  is  an  unfair  and  possible  Illegal 
means  of  preventing  chiropractors  from  operating  x-ray  equipment,  be- 
cause recommendation  1 does  not  mention  them  as  a profession  that  can 
order  x rays.  Both  the  Bureau  and  CPA  have  responded  to  these  inquiries, 
but  there  is  probably  no  doubt  that  the  inquiries  themselves  represent 
only  the  tip  of  an  iceberg.  Additionally,  because  the  recommendations 
themselves  are  relatively  short  and  not  discussed  in  any  detail,  there  is 
considerable  opportunity  for  mi sunderstandl ng  of  the  Intent,  scope,  and 
methodology  for  Implementation  of  the  recommendations.  It  Is  necessary 
that  additional  advice  be  given  to  the  private  sector,  analogous  to  the 
advice  which  the  Interagency  Working  Group  will  be  giving  to  the  various 
Federal  agencies  In  order  to  clarify  and  aid  their  implementation  of  the 
Presidential  recommendations.  The  Bureau  of  Radiological  Health  will  be 
responding  to  this  need  both  In  Its  forthcoming  task  proposals  for  plan- 
ning for  the  upcoming  year,  as  well  as  in  its  several  medical  radiation 
recommendation  projects  which  are  presently  under  development.  An  add- 
itional negative  Impact  Is  the  fact  that  some  State  agencies  may  take  the 
Presidential  recommendations  and  make  them  regulatory.  For  example,  the 
State  of  Vermont  has  attempted  to  do  this  with  recommendation  10  which 
deals  with  maximum  x-ray  examination  exposure  values  or  Entrance  Skin 
Exposure  Guides  (ESEG).  There  are  a variety  of  important  reasons  why  It 
is  inappropriate  to  take  these  recommendations  and  make  them  mandatory, 
but  the  most  Important  reason  1$  that  that  obviates  the  principle  of 
medical  professional  judgment  which  must  be  allowed  to  override,  In  order 
to  take  into  account  unexpected  Individual  circumstances  which  cannot  be 
anticipated  by  some  overall  recommendation  or  general  rule  of  action. 
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FEDERAL  IMPLEMENTATION  OF  THE  PRESIDENTIAL  DIRECTIVE 
REGARDING  MEDICAL  RADIATION  GUIDANCE 


With  respect  to  the  Implementation  of  the  Presidential  Directive  In 
the  Federal  government,  we  have  already  met  with  several  agencies 
under  a variety  of  circumstances.  First,  the  8ureau  of  Radiological 
Health  Is  a member  of  the  Interagency  Working  Group,  a panel  of 
Federal  agencies  chaired  by  the  Environmental  Protection  Agency  under 
their  FRC  authority.  This  oroup  originally  devised  the  recommenda- 
tions In  the  Presidential  Directive,  and  Is  now  actively  pursuing 
the  question  of  better  Implementation  throughout  the  Federal  govern- 
ment. The  Bureau  of  Radiological  Health  Is  chairing  a subcommittee 
of  that  working  group,  entitled  the  Subcommittee  on  Implementation 
and  Coordination.  It  Is  the  function  of  this  subcommittee  to  dis- 
cuss necessary  followup  clarifications  and  revisions  to  the  Presi- 
dential recommendations  as  specified  In  the  document,  as  well  as  to 
track  problems  of  the  various  agencies  In  meeting  Its  provisions. 

Additionally,  the  Bureau  of  Radiological  Health  Is  acting  under  the 
directive  of  the  Assistant  Secretary  for  Health  to  coordinate  the 
Implementation  of  the  Presidential  Directive  within  the  Public 
Health  Service  agencies  which  conduct  medical  care  activities,  such 
as  the  Public  Health  Service  and  the  Indian  Health  Service  hospitals 
and  clinics.  In  anticipation  of  the  Assistant  Secretary's  Directive, 
the  Bureau  of  Radologlcal  Health  has  met  Informally  with  representa- 
tives of  the  Public  Health  Service  facilities,  the  Indian  Health 
Service  facilities,  and  the  National  Institutes  of  Health.  Discus- 
sions have  been  conducted  on  the  Implementation  of  the  Directive, 
Including  Interpretation  of  the  twelve  recommendations  and  a pre- 
liminary assessment  of  the  responsibilities  which  the  Directive 
entails  for  these  agencies.  The  Commissioner  of  the  Food  and  Drug 
Administration  has  communicated  with  each  of  the  Public  Health 
Service  agencies  and  the  Health  Care  Financing  Administration,  re- 
questing their  nomination  of  an  Individual  who  can  represent  the 
agency  In  detailed  discussions  concerning  the  Implementation  of  the 
Directive.  A Conference  Is  being  scheduled  for  the  month  of  Sep- 
tember at  which  time  these  agency  designees  will  discuss  the 
Directive  with  the  8ureau,  and  the  process  of  Implementing  the 
Directive  will  formally  begin.  The  first  major  step  will  be  the 
acquisition  of  certain  Important  Information,  such  as  the  number, 
type,  and  location  of  all  of  the  x-ray  equipment  under  the  control 
of  each  agency,  with  technical  information  regarding  the  radiological 
health  Inspection  of  the  equipment.  Based  upon  an  analysis  of  that 
Information,  the  Bureau  will  be  able  to  assist  each  agency  in 
establishing  a plan,  Including  necessary  budget  and  manpower  require- 
ments, to  fully  comply  with  the  Presidential  Directive. 
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Mr.  Carter.  Mr.  Chairman,  if  you  would  yield  on  that.  I would 
like  to  know  what  your  military  physicians,  naval  physicians,  and 
air  force  physicians  are  doing  in  this  regard.  Are  they  following 
your  guidelines  for  use  of  X-ray? 

Dr.  Kennedy.  Dr.  Carter,  I can't  answer  that  question.  The 
guidelines  have  only  recently  been  promulgated,  and  we  have  just 
been  assigned  by  the  Surgeon  General  of  the  Public  Health  Service 
the  task  of  leading  the  effort  of  implementing  them.  We  will  be 
back  to  you  with  a response  as  soon  as  we  find  out. 

(Testimony  resumes  on  p.  332.] 

[The  following  information  was  received  for  the  record:] 
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SUMMARY  Of  CURRENT  CHEST  X-RAY  PRACTICES  AND  POLICIES 
#*>NG  FEDERAL  HOSPITALS/AGEMCIES 


On  January  26,  1978  the  President  of  the  United  States  approved  twelve 
recommendations  entitled,  "Radiation  Protection  Guidance  to  Federal 
Agencies  for  Diagnostic  X Rays*  (Federal  Register,  Vol.  43,  No.  2, 

Pages  4377-80,  February  1 , 1978).  These  rec emendations  provide  guidance 
on  the  ordering  and  conduct  of  medical  and  dental  x-ray  examinations  In 
Federal  health  care  facilities.  Two  of  the  recommendations  address  order- 
ing of  x rays  Including  chest  screening.  Specifically,  the  Directive 
recommends  that  "routine  or  screening  examinations  In  which  no  prior 
clinical  evaluation  of  the  patient  Is  made,  should  not  be  performed  unless 
exception  has  been  made  for  specified  groups  of  people  on  the  basis  of  a 
careful  consideration  of  the  magnitude  and  medical  benefit  of  the  diagnos- 
tic yield,  radiation  risk,  and  economic  and  social  factors." 

In  an  effort  to  initiate  follow-up  and  Implementation  of  these  Presidential 
recommendations,  It  was  necessary  to  determine  the  existing  policies  for 
ordering  x rays  within  the  various  departments  and  agencies  In  the  Federal 
Government.  Therefore,  telephone  Inquiry  was  made  to  the  appropriate 
office,  generally  the  health  unit  or  personnel  office,  within  each  organiza- 
tion to  determine  Its  Individual  x-ray  ordering  policy. 

The  policies  for  ordering  x rays  were  found  to  vary  within  the  various  de- 
partments and  agencies  contacted.  Generally,  about  50  percent  of  the 
policies  call  for  occupational  health  examinations.  Including  a chest  exam 
for  employees  over  40  years  of  age,  every  two  years.  In  about  another  25 
percent  of  the  agencies  contacted  the  chest  x-ray  examination  Is  normally 
performed,  but  may  be  waived  by  the  employee  If  he  or  she  so  desires.  In 
certain  other  agencies,  where  employees  may  be  subject  to  slightly  Increased 
risk,  personnel  may  be  required  to  undergo  chest  x rays  at  annual  or  two 
year  Intervals  (e.g.,  F8I  agents,  Drug  Enforcement  Administration  agents, 
foreign  service  employees,  mining  Inspectors,  etc.).  It  was  also  determined 
that  the  Civil  Service  Commission  does  not  require  Individuals  to  undergo 
a routine  chest  x-ray  examination  upon  entry  Into  Federal  service,  although 
employees  are  required  to  complete  a medical  history  questionnaire.  The 
USPHS  Commissioned  Corps  requires  a chest  x ray  before  Corps  appointment 
and  subsequent  x rays  every  two  years  until  age  40  and  annually  thereafter. 

A summary  of  the  Information  received  from  Federal  agency  and  department 
personnel  Is  attached.  The  Information  presented  in  the  summary  table  Is 
based  upon  discussions  and  opinions  derived  from  the  various  agency  personnel 
rather  than  quoted  from  agency  regulations.  An  attempt  was  made  to  obtain 
the  specific  regulations  governing  the  requirements  for  x-r^y  examinations; 
however.  In  most  cases,  regulations  were  not  furnished. 
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Mr.  Carter.  I have  a response  already. 

Dr.  Kennedy.  You  have  one? 

Mr.  Carter.  I have  the  response.  They  certainly  are  not  carrying 
it  out.  One  of  my  colleagues  who  came  back  from  the  Capitol  tola 
me  he  had  a PA  and  lateral  chest  X-ray  and  an  abdominal  X-ray 
thrown  in  to  boot,  although  he  had  protested  mildly  about  having 
it. 

This  is  occurring  to  our  own  physician  here  in  the  Capitol;  and 
he  is  a nice  man. 

Dr.  Kennedy.  We  will  trytojpok  into  that  promptly,  Dr.  Carter. 

Mr.  Rogers.  And  if  you  would  and  report  to  the  committee.  That, 
I think,  you  can  do  right  away;  getting  to  the  Federal  Government 
immediately. 

I presume  you  are  also  contacting  the  necessary  colleges  and  the 
professions  and  their  organizations.  Is  that  in  the  process  of  being 
done,  Mr.  Commissioner? 

Dr.  Kennedy.  Yes,  it  is,  Mr.  Chairman.  We  have  just  received 
and  just  responded  to  that  instruction  from  the  Surgeon  General. 
So  I am  talking  about  things  that  are  just  starting  to  happen,  but 
it  is  starting  and  we  will  be  reporting  to  your  subcommittee. 

Mr.  Rogers.  That  is  for  Federal  facilities.  I am  talking  beyond 
Federal,  like  the  AMA,  various  colleges  of  specialties. 

Dr.  Kennedy.  Yes,  I understand.  Our  instructions  explicitly  ask 
us  to  examine  ways  in  which  the  implementation  that  we  execute 
for  those  institutions  over  which  we  have  direct  authority  can  be 
extended  to  the  private  sector,  to  those  institutions  over  which  we 
do  not  have  control.  So  we  will  be  doing  that. 

Mr.  Rogers.  Would  you  let  us  know  your  time  schedule  and  what 
response  you  get? 

[The  following  information  was  received  for  the  record:] 

Efforts  to  Extknd  thr  President’s  Medical  radiation  Recommendations  to 

the  Private  Sector 

Within  the  next  month,  we  anticipate  sending  out  an  “open  letter"  (with  a copy  of 
the  Presidential  Directive  attached)  to  professional  organizations,  health  profession- 
als, and  private  citizens  interested  in  radiological  health  on  the  extensive  Bureau  of 
Radiological  Health  mailing  list.  This  open  letter  will  urge  interested  people  to  read 
the  Presidential  recommendations  carefully  and  to  study  ways  in  which  the  recom- 
mendations can  be  adapted  to  suit  the  circumstances  in  private  sector  radiological 
health  care  facilities.  We  will  also  be  discussing  this  principle  of  adapting  the 
Presidential  Directive  for  the  private  sector  with  tne  Public  Health  Service  agencies 
so  that  all  the  Public  Health  Service  programs  which  impact  on  the  health  care  in 
this  country  can  appropriately  incorporate  the  intrinsic  radiation  protection  philos- 
ophy contained  in  the  Presidential  Directive.  The  specific  plans  tor  this  approach 
have  not  yet  been  formulated.  The  process  of  formulating  those  plans  will  begin  at 
the  September  conference  of  the  PHS  agency  representatives. 

Mr.  Rogere8.  What  have  you  done  or  what  are  you  doing  about 
the  fact  6.9  percent  cff  pregnant  women  are  still  being  exposed? 

Dr.  Kennedy.  Mr.  Chairman,  our  educational  programs  on  that 
are  aimed  very  specifically  at  that  population.  We  think  that  this 
is  the  only  way  to  get  this  problem  dealt  with  effectively.  We  have 
had  very  good  cooperation  from  ACOG. 

Mr.  Rogers.  What  is  ACOG? 

Dr.  Kennedy.  The  American  College  of  Obstetricians  and  Gyne- 
cologists. Our  efforts  have  been  to  warn  women  about  radiation; 
and  to  have  them  to  raise  the  possibility  of  their  pregnancy  with 
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their  doctors  and  also  to  ask  an  examining  physician  to  be  con- 
scious of  that  problem.  The  difficulty  is,  the  result  of  these  efforts 
are  difficult  to  measure  quickly. 

Mr.  Rogers.  What  has  the  college  done  as  a result  of  your 
contact? 

Mr.  Villforth.  May  I amplify  on  what  we  have,  Mr.  Chairman? 

Mr.  Rogers.  Certainly. 

Mr.  Viixforth.  The  concern  that  we  have  overordering  criteria, 
which  is  that  type  of  approach  that  was  presented  to  you  yesterday 
by  Dr.  Phillips,  has  been  put  into  a program  that  we  have  at  the 
University  of  California,  needed  up  by  Dr.  Reynold  Brown.  We 
have  asked  Dr.  Brown  to  put  together  panels,  and  specifically  three 
panels,  to  look  at  certain  areas  and  see  if  the  type  of  ordering 
criteria  that  Dr.  Phillips  discussed  and  presented  can  be  put  into 
effect. 

One  has  to  do  with  skulls;  one  has  to  do  with  routine  chest 
X-rays  that  you  were  talking  about.  The  other  has  to  do  with  pelvi- 
metry. 

We  asked  Dr.  Phillips  to  be  a part  of  this  panel  so  the  results 
and  successes  he  had  can  be  shared  with  us.  Once  that  is  done,  and 
the  panel  agrees  on  certain  criteria  as  to  what  it  should  be  used  for 
and  should  not  be  used  for,  then  we  hope  to  have  that  criteria 
tested  before  that  can  be  put  into  a broader  program. 

Perhaps  the  ultimate  utilization  of  this  process  is  through  the 
health  care  financing  mechanism,  if  the  profession  can  agree  on 
these  criteria. 

Mr.  Rogers.  Have  the  gynecology  and  obstetric  doctors  disa- 
greed? 

Mr.  Villforth.  In  terms  of  what  we  are  doing  in  the  pelvimetry 
area.  I don’t  think  so. 

Mr.  Rogers.  What  have  they  done?  Have  they  sent  out  notice  of 
warnings  or  notice  of  change,  do  you  know? 

Mr.  Villforth.  I am  not  aware  what  they  done  in  regards  to 
reducing  it  based  on  what  Dr.  Phillips  presented  yesterday. 

Mr.  Rogers.  I don’t  know  if  they  have  done  anything  on  what  he 
has  done  yesterday.  I wonder  if  we  had  made  a request  that  they 
advise  their  members  of  this  danger  to  exposing  pregnant  women. 

Mr.  Villforth.  In  general,  the  American  College  of  Obstetricians 
and  Gynecologists  is  concerned  about  this  issue. 

Mr.  Rogers.  I know  they  are  concerned,  and  I know  you  can’t 
speak  for  them.  Perhaps  this  line  of  questioning  is  unfair.  Do  you 
know  whether  or  not  they  have  taken  any  positive  steps? 

I get  a nodding  in  the  back.  If  you  have  knowledge,  let  me  know. 

Could  you  identify  yourself  and  let  us  know? 

Ms.  Van  Brunt.1  I am  Deborah  Van  Brunt.  I am  in  consumer 
education  for  the  Bureau  of  Radiological  Health. 

ACOG  has  already  promoted  that  poster,  for  example,  in  their 
newletter  and  informally  with  their  local  affiliates. 

Likewise,  agreements  have  been  made  for  the  American  College 
of  Radiology,  and  the  American  Hospital  Association  to  distribute 
those  kinds  of  materials  plus  medical  recommendations  to  hospitals 
and  clinics  with  radiology  facilities. 


1 Mi  Van  Brunt  waa  in  the  audience  and  responded  to  Chairman  Rogers  questions. 
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Mr.  Rogers.  What  about  the  College  of  General  Practitioners, 
GP's? 

Ms.  Van  Brunt.  I think  we  are  talking  about  the  American 
College  of  Obstetricians  and  Gynecologists. 

Mr.  Roobr8.  I am  talking  about  tne  general  practitioners  now. 

Ms.  Van  Brunt.  The  family  physicians? 

Mr.  Rogers.  Family  physicians  too. 

Ms.  Van  Brunt.  We  have  not  yet  made  those  contacts. 

Mr.  Rogers.  Because  many  of  them  handle  the  patients. 

Ms.  Van  Brunt.  We  are  in  the  process  of  systematically  ap- 
proaching all  types  of  health  professional  organizations. 

Mr.  Rogers.  Will  you  let  us  have  your  time  schedule?  1 will  ask 
staff  to  check  with  those  colleges  to  see  what  warnings  they  have 
sent  out,  how  they  have  handled  it  with  their  membership. 

(Testimony  resumes  on  p.  400.} 

[The  following  materials  were  received  for  the  record:] 
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SUMMARY  or  FDA  ACTIVITIES 
TO  REDUCE  UNNECESSARY  MEDICAL  RADIATION  EXPOSURE 
OF  THE  HUMAN  EMBRYO  AND  FETUS 


FDA  activities  to  reduce  radiation  exposure  to  the  human  embryo  and 
fetus  can  be  divided  Into  four  categories:  O)  development  of  vol- 

untary medical  recommendations;  (2)  consultation  In  the  development 
of  non-FDA  policy  statements;  (3)  development  and  promotion  of  pro- 
fessional education  programs;  and,  (4)  development  and  promotion  of 
consumer/patient  education  materials. 

DEVELOPMENT  OF  VOLUNTARY  MEDICAL  RECOMMENDATIONS 

Program  efforts  to  develop  medical  recommendations  on  x rays  In 
pregnancy  began  with  the  submission  of  a contract  report  In  August 
1974  entitled,  "A  Concept  and  Proposal  Concerning  the  Radiation  Ex- 
posure of  Women."  The  document  was  reviewed  within  the  Bureau  of 
Radiological  Health  as  well  as  by  the  Bureau's  Medical  Radiation 
Advisory  Committee  (MR AC).  In  December  1975,  a Notice  of  Intent 
was  published  In  the  FEDERAL  REGISTER.  The  Notice  presented  nine 
questions  designed  to  elicit  Information  relating  to  development 
of  a voluntary  recommendation.  Approximately  eighty  responses  were 
received  and  analyzed.  Based  upon  that  analysis,  a report  entitled 
"Clinical  Methods  of  Avoiding  Medical  X-Ray  Exposure  of  the  Human 
Embryo  and  Fetus:  A Technical  Overview"  (attached)  was  prepared 
and  distributed  to  over  800  Interested  Individuals.  The  report 
analyzed  the  benefits  and  limitations  of  existing  guides  and  pre- 
sented an  alternative  approach  for  minimizing  embryonic  and  fetal 
exposure.  Comments  received  on  that  approach  have  been  factored 
Into  a proposed  recommendation  which  will  be  published  shortly  In 
the  FEDERAL  REGISTER.  Following  an  analysis  of  comments  on  the 
proposed  recommendation,  final  recommendations  will  be  promulgated. 

Proposed  FDA  recommendations  to  minimize  x-ray  exposure  of  the  human 
embryo  and  fetus  have  been  discussed  several  times  during  develop- 
ment with  the  National  Council  on  Radiation  Protection  and  Measure- 
ments, the  American  College  of  Radiology,  the  American  College  of 
Obstetricians  and  Gynecologists,  and  the  BRH  Medical  Radiation  Ad- 
visory Committee.  These  discussions  served  to  Insure  broad  con- 
sultation with  those  groups  acknowledged  to  possess  professional 
expertise  In  areas  pertinent  to  this  concern.  Recommendations  thus 
developed  can  be  expected  to  be  Inherently  more  credible  as  a re- 
sult of  this  unanimity. 

The  proposed  and  final  recommendations  are  expected  to  be  published 
In  the  FEDERAL  REGISTER  during  FY  79,  with  ample  opportunity  for 
comment  by  the  medical  community.  Implementation  of  the  recommenda- 
tions will  be  achieved  through  cooperative  educational  channels, 
such  as  publication  In  professional  medical  journals  and  consumer 
publications,  and  development  and  dissemination  of  pamphlets  and 
posters. 
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consultation 


FDA  has  consulted  with  and  reviewed  policy  statements  on  medical 
radiation  exposure  of  women  developed  by  the  American  College  of 
Radiology  (ACR),  the  American  College  of  Obstetricians  and 
Gynecologists  ( ACOG ) . and  the  National  Council  of  Radiation  Pro- 
tection and  Measurements  (NCRP).  This  activity  has  resulted  in 
the  promulgation  of  policy  statements  consistent  with  the  pro- 
posed FDA  medical  recommendation* 

PROFESSIONAL  EDUCATION  EFFORTS 

Professional  education  activities  have  focused  In  three  areas  to 
date. 

1 . The  Efficacy  of  Pelvimetry: 

In  September  1975,  FOA  published  a revla*  of  the  efficacy  of  the 
pelvimetry  x-ray  examination.  The  stucty  analyzed  67,078  single 
deliveries  of  1,000  gms  or  greater  In  16  hospitals,  yielding 
4,599  pelvimetry  examinations.  The  study  concluded  that:  (1)  there 
appeared  to  be  no  uniform  set  of  Indications  for  performing  pelvi- 
metry; (2)  a normal  pelvimetry  gives  the  physician  little  confi- 
dence that  a Caesarean  section  will  not  be  necessary;  and,  (3)  the 
duration  of  labor  Is  not  significantly  altered  by  pelvimetry  In 
those  women  needing  a Caesarean  section  for  cephalopelvlc  dispro- 
portion. This  report  was  published  In  a national  medical  journal 
and  presented  at  a national  medical  society  meeting. 

In  FY  78,  the  pelvimetry  examination  was  selected  as  one  of  several 
examinations  In  an  overall  plan  to  develop  criteria  for  the  judi- 
cious ordering  of  diagnostic  x-ray  examinations.  A panel  of  phy- 
sicians to  develop  the  criteria  was  also  selected  and  a meeting  of 
the  panel  Is  tentatively  scheduled  for  September.  This  panel  will 
Include  several  authors  of  pelvimetry  efficacy  studies,  Including 
Drs.  Phillips,  Kelly,  and  Campbell.  Each  agrees  with  us  that  the 
foliating  testing  and  implementation  strategy  Is  appropriate. 

FY  79  plans  Include  further  panel  meetings,  and  submission  of  a 
final  report  on  high-yield  criteria  for  pelvimetry.  During  FY  80 
and  the  first  half  of  FY  81,  plans  Include  testing  the  criteria 
in  controlled  clinical  trials,  using  both  PSRO  and  non-PSRO 
facilities.  FY  81  Implementation  plans  include  publishing  the 
criteria,  issuance  to  third-party  carriers  and  PSRO's,  Integration 
into  professional  education  packages,  and  distribution  of  patient 
education  materials.  The  last  quarters  of  FY  80  and  FY  81  also 
will  Include  evaluaton  of  the  use  of  pelvimetry  criteria  by  using 
the  PSRO's  to  obtain  exam  frequency  data.  Although  this  timetable 
extends  over  several  years,  we  believe  that  clinical  testing  of  the 
criteria  Is  crucial  In  order  to  avert  possible  patient  Injury  or 
death  which  could  result  from  Inappropriate  or  erroneous  criteria. 
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l . Reaching  Practicing  Physicians: 

In  a second  activity,  a program  was  pilot  tested  at  Massachusetts 
General  Hospital  to:  U)  Increase  physician  awareness  of  the  need 
to  determine  pregnancy  prior  to  requesting  an  x-ray  examination; 
and,  (2)  encourage  physicians  to  consider  the  use  of  modified  x-ray 
examinations  on  pregnant  or  possibly  pregnant  women.  Results  of 
the  study  have  been  considered  in  FDA's  proposed  recommendation. 

3.  Reaching  Medical  Students: 

A third  ongoing  activity  in  the  professional  education  area  is  the 
integration  of  specific  message  units  on  x rays  in  pregnancy  Into 
the  Radiological  Health  Sciences  Learning  Laboratory,  FDA's  learn- 
ing system  for  medical  students  and  radiology  residents,  that  Is  now 
in  use  in  over  70  percent  of  U.S.  medical  schools.  Included  is  In- 
formation related  to  the  efficacy  of  the  pelvimetry  examination  and 
the  FDA,  ACR,  ACOG,  and  NCRP  guides.  As  further  information  is  de- 
veloped It  will  be  incorporated  into  appropriate  sections. 

CONSUMER  EDUCATION 


Several  materials  have  been  developed  to  Inform  consumers  of  their 
role  in  reducing  x rays  during  pregnancy.  To  Increase  patient  aware- 
ness, two  versions  of  a poster  - one,  a wall  hanging  and  the  other,  a 
desk  size  version  - have  been  developed  with  joint  sponsorship  of  the 
8ureau  of  Radiological  Health  and  ACOG  asking  women  to  tell  their 
physicians  if  thQf  are  or  believe  they  might  be  pregnant.  A Spanish 
version  will  be  available  soon.  Copies  of  the  poster  are  being  dis- 
tributed through  cooperative  efforts  with  outside  groups. 

During  1977,  a‘60-second  public  service  announcement  was  aired  on  be- 
half of  FDA  with  the  same  message. 

A May  1977  article  In  FDA  Consumer  entitled  "X  Rays  and  Pregnancy" 
explained  the  possible  hazards  of  x rays  during  pregnancy  and  pre- 
sented precautions  the  patient  could  Invoke. 

Currently  being  reproduced  is  a 14-minute  slide/tape  show,  "X  Rays: 

So  You  Want  To  Be  In  Pictures?".  It  describes  consumer  Involvement 
in  the  diagnostic  x-ray  process  and  reviews  patient  precautionary 
measures  such  as  Informing  the  physician  of  a certain  or  possible 
pregnancy. 

An  FDA  pamphlet  "We  Want  You  To  Know  About  X Rays  During  Pregnancy" 

Is  expected  to  be  available  in  the  near  future.  The  pamphlet  was 
developed  in  cooperation  with  the  American  College  of  Obstetricians 
and  Gynecologists  and  the  American  College  of  Radiology.  The  pam- 
phlet, which  will  complement  the  poster  developed  earlier,  Is  de- 
signed for  use  In  waiting  rooms  and  for  physicians  to  give  to 
individual  patients. 

Finally,  a mini-lesson  for  high  school  students  is  currently  under 
development.  (Mini-lessons  are  self-contained  teaching  packets  for 
health  or  science  teachers.) 
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CLINICAL  METHODS  OF  AVOIDING  MEDICAL  X-RAY  EXPOSURE  Of  THE 
HUMAN  EMBRYO  AND  FETUS:  A TECHNICAL  OVERVIEW 

INTRODUCTION 

X radiation  and  other  types  of  ionizinq  radiations  have  been 
shown  to  he  effective  in  producing  a wide  variety  of  develop- 
mental defects  in  the  mammalian  embryo  and  fetus,  including 
that  of  humans.  Althouqh  the  available  evidence  i9  not 
universally  accepted,  especially  for  effects  reported  to 
occur  in  animals  and  humans  from  doses  below  about  50  rads, 
it  is  nevertheless  sufficiently  convincing  to  warrant  some 
caution  when  human  embryos  and  fetuses  are  exposed  to  radiation. 
Of  all  sources  of  ionizinq  radiation,  medical  radiation 
contributes  the  qreatest  amount  of  man-made  radiation  to  the 
U.S.  population  (26).  Althouqh  much  of  medical  radiation  is 
indisputably  necessary  for  proper  health  care,  a part  alleged 
hy  some  to  be  as  high  as  303  may  be  unnecessary  (26). 
Consequently,  medical  radiation  has  received  much  attention 
hy  scientists  and  clinicians  concerned  about  radioqenic 
risks  to  the  developing  embryo  and  fetus. 

Various  recommendations  have  been  suggested  and  implemented 
which  are  intended  to  decrease  the  possibility  of  irradiating 
the  abdomen  of  pregnant  women  during  the  first  month  or  so  of 
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gestation,  when  the  pregnancy  is  most  likely  to  be  unsuspected. 

(No  clinical  recommendations,  other  than  general  admonitions 
about  radiation  hazards  to  the  unborn  child,  have  been  proposed 
which  relate  specifically  to  reducinq  the  radiation  exposure  of 
I hr  fetus  at  other  times  during  gestation).  Recently,  however, 
t hr  nrirnfific  has  is  nf  these  recommendations  has  been  quea- 
t ionod  (6),  stimulating  an  active  re-cxamlnat ion  of  the  whole 
issue.  It  is  the  purpose  of  this  Technical  Overview  to  summarize 
their  advantages  and  limitations,  and  to  suggest  consideration 
of  an  alternative  approach  which  not  only  emphasizes  the  necessity 
for  referring  physicians  to  first  determine  whether  or  not  their 
patients  might  be  pregnant  and  to  factor  that  information  into 
the  decision  concerning  the  x-ray  request,  but  also  stresses  the 
need  for  reducing  x-ray  exposure  of  fetuses  throughout  gestation. 
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II.  BIOLOGICAL  RISKS  TO  THE  EMBRYO  FROM  IONIZING  RADIATION 
A.  Introduction 

The  biological  basis  for  this  document  will  be  thoroughly 
covered  in  another  staff  document  (11)  currently  in  preparation. 
For  this  reason,  only  a very  brief  summery  will  be  presented 
in  this  report. 

Experimental  studies  with  animals  and  some  limited  human 
epldemioloqical  studies  and  case  reports  have  indicated 
that  x-ray  exposure  represents  a hazard  to  the  unborn 
child.  The  maqnitude  and  kinds  of  possible  effects  depend 
upon  the  amounts  and  types  of  ionizing  radiation  received 
and  the  staqe  of  fetal  development  when  exposure  occurs. 

The  first  trimester  of  human  pregnsncy,  especially  the 
first  2 weeks  after  conception,  carries  the  hiqhest  ri9k 
of  abortion  Induced  by  radiation.  Other  somatic  effects 
have  been  reported  as  well.  The  second  throuqh  sixth 
weeks  following  conception  are  probably  the  most  critical 
with  respect  to  production  of  observable  anomalies  in  the 
unborn  child  (A,  29,  32,  Al).  Radiation  exposure  of  the 
fetus  durino  all  stages  of  preqnancy  has  been  associated 
with  an  increased  incidence  of  leukemia  and  other  childhood 
cancers  (2, 10, 22, A2, A3) . There  is  some  suggestion  that 
the  carcinogenic  effect  appears  to  be  greatest  for  exposure 
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during  the  first  trimester  (2),  (Hiring  the  second  snd 
third  trimesters,  fetal  irrsdistion  is  associated  with 
nrowth  and  developmental  malformations  manifested  by 
physioloqical  and  behavioral  changes,  some  of  which  may 
not  become  apparent  until  later  in  life  (4,16,37). 

Since  both  the  maternal  and  fetal  gonads  may  be  exposed, 
abdominal  irradiation  durinq  any  stage  of  pregnancy  may.  also 
produce  qenetic  effects  in  two  individuals  (at  least  1). 
Furthermore,  abdominal  Irradiation  of  a prospective  mother 
prior  to  conception  may  result  in  qenetic  changes  which 
could  he  transmitted  to  her  offspring;  for  example,  some 
controversial  evidence  has  suggested  an  increased  risk  of 
mongolism  and  cancer  in  children  born  to  mothers  receiving 
x rays  before  conception  (5,13,25,42,45,46). 

Consequently,  examination  of  the  literature  supports  the 
conclusion  that  at  no  time  durinq  gestation  can  the  developing 
embryo  or  fetus  he  irradiated  without  incurring  risk  of 
some  bioloqical  effect.  Each  otage  of  pregnancy  has  associated 
with  it  the  risk  of  certain  radiation  induced  effects;  the 
kind  of  effect  and  its  probability  of  occurence  varies  with 
the  age  of  the  embryo  or  fetus  and  the  absorbed  dose.  It  mgy 
he  true  that  the  greatest  magnitude  of  effect  f rgm  a qiven 
dose  occurs  as  a result  of  exposure  early  in  pregnancy,  but 
it  does  not  follow  from  this  that  no  effects  occur  as  a 
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result  of  exposure  late  in  pregnancy,  as  is  frequently 
implied. 

In  order  that  the  bioloqical  consequences  of  ionirinq 
radiation  to  the  developing  embryo  and  fetus  can  be  fully 
appreciated  in  proper  context,  it  iB  necessary  to  discuss 
not  only  the  types  of  effects  but  also  their  * occurrence  as 
a function  of  dose.  The  magnitude  of  potential  radiological 
risks  to  the  embryo  and  fetus  have  been  examined  in  this 
report.  However,  estimates  of  risk,  although  a useful 
quantification  of  data,  contain  uncertainties  because:  by 

their  nature,  human  epidemiological  studies  usually  contain 
unavoidable  complexities;  extrapolation  of  available  data 
from  animal  studies  to  humans  is  tenuous;  and  there  are  few 
reported  risk  estimates  in  humans  for  effects  other  than 
cancer*  for  example,  reliable  estimates  of  the  incidence  in 
humans  of  congenital  malformations  or  subtle  somatic  and 
qenetlc  effects  are  unavailable.  Nevertheless,  some  estimates 
of  the  magnitudes  of  radiological  risks  to  embryos  and 
fetuses,  based  upon  presently  available  data,  limited 
though  it  may  be,  is  potentially  useful  for  clinicians. 

Uslnq  x-ray  examination  rates  from  a 1963  national  survey, 
Dolce  and  Burnett  (3)  estimated  that  in  1970,  603,000  pregnant 
women  in  in  the  United  States  (23  percent  of  those  who  were 
preqnant  that  year)  received  x-ray  examinations  of  all  types 
(Table  1).  They  further  estimated,  that  during  the  first 
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trimester,  nearly  22,000  of  these  women  received  abdominal  x-ray 
examinations  (each  woman  recelvinq  on  the  average  1.2  exams). 
ff  it  ia  assumed  that  these  examinations  were  divided  equally 
throughout  the  first  trimester,  then  it  follows  that  approximately 
7,000  fetuses  would  have  been  exposed  in  the  first  month  of 
pregnancy,  tfie  period  when  It  is  most  difficult  to  detect  a 
pregnancy.  (This  latter  estimate  only  represents  live  births  and 
doe 8 not  include  pregnancies  terminated  because  of  spontaneous, 
or  induced  prenatal  death,  furthermore,  it  should  be  noted  that 
the  use  of  1963  examination  rates  may  not  be  a qood  indication  of 
current  practice;  however,  these  are  the  only  national  rates 
available. ) 


Table  1.  estimated  Numbers  of  fetuses  Irradiated  taring 
Abdominal  X-ray  examinations 


U.S.  1970  live  births 


Percentage Number 

3,500,000 


Pregnant  women  x rayed  23 

fetuses  irradiated  during  abdominal 
x-ray  examinations: 

All  trimesters  37  (s) 

first  trimester  7.5  (b) 

Second  trimester  4.9  (b) 

Third  trimester  87.6  (b) 


805,000  (3) 


298.000 
22,000 
15,000 

261.000 


(a)  Corresponds  to  the  total  number  of  abdominal  x-ray 
examinations  performed  as  a percentage  of  x rayed  pregnant 
women  (i.e.,  (0. 37)(805, 000)  = 298,000). 

(b)  Correspond  to  the  number  of  abdominal  examinations  per- 
formed in  the  first,  second  and  third  trimesters  respec- 
tively as  a percentage  of  all  pregnant  women  receiving 
abdominal  x-ray  examinations  (e.g.  (.075)(296,000)  = 
22,000). 


'i 
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It  is  interesting  to  note  that  the  estimated  number  of 
fetuses  irradiated  during  the  third  trimester  is  more  than 
seven  times  the  estimated  number  irradiated  earlier  in 
pregnancy. 

8.  Risk  of  Teratogenic  Effects 

The  possible  teratogenic  effects  of  x-ray  exposure  in  utero 
can  be  considered  in  three  categories!  (1)  gross  morphological 
chanqes*  varying  from  polydactyly  and  subtle  spinal  abnormali- 
ties to  exencephaly  and  severe  skeletal  malformations; 

(2)  severe  mental  retardation*  often  with  accompanying 
microcephaly  and  smal ler -than -normal  stature;  and  (3)  more 
subtle  functions!  changes  in  the  central  nervous  system* 
including  alterations  in  neurological  function  or  behavior. 

With  the  exception  of  a few  individual  case  studies  in 
humans*  almost  all  of  the  available  evidence  for  gross 
morphological  effects  as  a result  of  prenatal  irradiation  is 
derived  from  animal  experiments,  in  which  it  has  been  demon- 
strated that  the  the  dose  range  most  likely  to  produce  these 
effects  is  on  the  order  of  25-400  rads,  delivered  in  the 
early  stages  of  organogenesis  (21,29,31-35,40,41*48).  It  is 
not  yet  possible  to  make  a definitive  statement  as  to  the 
probability  of  doses  below  25  rads  inducing  structural 
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anomalies.  In  considering  the  results  of  available  animal 
studies,  the  BCIR  Committee  has  stated,  "These  effects  become 
leas  and  less  likely  as  the  dose  descends  below  100  rads." 

(26)  The  consensus  appears  to  be  that  although  there  may  be 
no  threshold  for  the  cellular  effects  produced  by  intrauterine 
irradiation,  an  "effective"  threshold  may  exist  for  the 
clinically  observable  results  of  this  cellular  damage.  In 
other  words,  it  may  be  that  s minimum  number  of  critical 
cells  must  be  damaqed  or  killed  in  order  for  observable 
structural  defects  to  occur. 

Adding  to  the  uncertainty  is  the  UBirai  problem  in  applying 
animal  data  to  humans;  although  certain  fundamental  qualitative 
similarities  are  presumed  to  exist  in  the  response  of  human 
and  rodent  embryos  to  radistion,  the  extrapolation  of  quantitative 
results  from  animals  to  humans  is  subject  to  considerable 
error.  To  make  matters  worse,  there  is  the  serious  problem  of 
dosimetry.  Many  of  the  animal  studies  use  exposure  at  the  skin 
to  measure  the  amount  of  radistion  received  by  the  subject. 

Given  the  large  differences  in  body  dimensions  between 
rodents  and  humans,  and  the  correspondingly  larqe  differences 
in  radiation  attenuation  in  tissue,  interpreting  this  animal 
data  for  humans  becomes  all  the  more  subject  to  error. 

It  is  thus  very  difficult  to  draw  any  firm  conclusions 
from  this  animal  data  with  respect  to  the  risk  of  gross 
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congenital  malformations  in  humans  as  a result  of  x-ray 
exposure  during  pregnancy,  except  to  say  that  these  effects 
appear  extremely  unlikely  unless  the  dose  received  by  the 
emhryn  were  to  exceed  25  reds,  a level  considerably  above 
that  generally  encountered  in  diagnostic  radiology.  This 
situation  contrasts  markedly  with  the  known  risks  from 
certain  other  teratoqens.  for  example,  the  probability  of 
congenital  anomalies  as  a result  of  rubella  during  the  first 
month  of  pregnancy  is  roughly  50%  (15)  and  the  tranquilizers 
meprobamate  and  chlordiazepoxide,  when  administered  during 
the  first  6 weeks  of  qestation,  have  been  estimated  to  more 
than  quadruple  the  normal  incidence  of  some  anomalies  (23). 

With  respect  to  qroas  mental  retardation  as  a result  of 
intrauterine  irradiation,  the  bulk  of  available  information 
derives  from  the  Japanese  atomic  bomb  survivors.  Here, 
estimated  doses  above  50  rads  were  associated  with  an  increased 
risk  of  mental  retardation,  accompanied  in  many  instances  by 
microcephaly  and  a general  diminution  in  stature. 

The  Japanese  data  leaves  larqely  unanswered  the  question  of 
more  subtle,  functional  changes  in  the  central  nervous  system 
as  a result  of  prenatal  irradiation,  in  that  the  design  of 
the  studies  necessitated  that  the  investigators  screen  the 
exposed  children  only  for  "profound”  retardation,  that  is, 
that  they  limit  their  investigations  to  children  who  were 
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qroasly  retarded  (26).  Thus,  there  may  have  been  affects 
on  intelligence  and  behavior  less  severe  than  that  which 
could  have  been  detected  by  these  studies*  These  effects 
may  have  occurred  at  doses  considerably  lower  than  50  tads* 
a possibility  which  can  neither  be  corroborated  nor  discounted 
at  the  present  tine. 

Along  the  same  lines,  animal  experiments  have  shown  damage 
to  nerve  cells  at  10  rads  (26)*  Although  this  did  not,  result 
in  a measurable  deficit  in  function,  considering  the  large 
differences  between  the  intellectual  capacity  of  rodents 
and  humans  and  the  difficulties  in  measuring  subtle  functional 
effects  on  the  human  central  nervous  system,  it  is  certainly 
possible. . .although  not  provable  at  present. . .that  doses  on 
the  order  of  10  rads  or  less  to  the  human  embryo  can  produce 
small  alterations  in  intelligence  or  behavior.  Thus  in  the 
light  of  available  human  and  animal  studies,  the  possibility 
of  functional  central  nervous  system  effects  must  be  borne  in 
mind  when  considering  the  potential  consequences  of  x-ray 
examinations  during  pregnancy. 

C.  Cancer  Risk?  first  Month  of  Pregnancy 

In  the  United  States,  the  estimated  annual  incidence  of 
all  cancers  in  children  under  15  years  of  age  is  12.5/100,000 
(24).  A recent  publication  by  Bithell  and  Stewart  (2)  has 
updated  and  reviewed  the  risk  from  the  Oxford  Survey  of 


it- 120  O - - 23 


348 


Childhood  Cancers  and  has  extended  the  follow-up  to  include 
children  up  to  IS  years  of  age.  This  study  suggests  that 
irradiation  during  the  first  trimester  appears  to  carry  a 
hicfier  risk  of  childhood  cancer  compared  with  irradiation  in 
the  second  or  third  trimesters,  although  the  number  of 
irradiated  children  in  the  study  wsb  too  small  to  draw  a firm 
conclusion,  for  irradiation  during  the  first  month,  the 
authors  have  estimated  a lower  limit  of  risk  for  all  cancers 
of  2.5  relative  to  unity  in  non-irradiated  children.  This 
estimate  was  based  upon  radiographic  examinations  with  a mean 
of  4.6  films  per  case.  Assuming  an  average  annual  incidence 
rate  of  childhood  cancer  of  12.5/100,000  and  a risk  factor  of 
2.5,  for  each  group  of  7,000  pregnant  women  receiving  abdominal 
x rays  during  the  first  month  of  pregnancy,  we  estimate  the 
occurrence  in  the  U.S.  population  of  approximately  one 
additional  case  of  childhood  cancer  accumulating  each  year 
for  the  15  years  after  birth  (see  Table  2).  If  each  year  for 
15  years  or  more,  a population  of  7,000  women  is  given 
abdominal  x-ray  examinations  during  their  first  month  of 
pregnancy,  an  estimated  total  of  15  cases  of  cancer  in 
children  under  15  years  of  aqe  would  occur  annually. 

It  is  important  to  note  that  there  are  other  critical  under- 
lying assumptions  to  this  estimate,  for  example,  the  estimate 
assumes  that  fetal  x-ray  doses  per  film  and  the  number  of 
films  per  examination  are  comparable  between  the  British 
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experience  several  years  ago  and  United  States  practice  in 
1970.  Obviously  if  the  resultant  fetal  doses  per  examination 
should  be  different  the  risks  estimated  for  the  United  States 
would  be  expected  to  differ.  Unpublished  analysis  by  the 
Bureau  of  Radiological  Health  of  average  exposures  per  abdominal 
film  in  the  United  Stated  (1970)  has  revealed  that  resultant 
average  fetal  doses  may  have  been  two  times  lower  than  in  the 
British  experience.  Counterbalancing  this  is  the  fact  that 
the  relative  risk  factor  of  2. 5 estimated  from  the  Oxford 
Survey  is  a lower  limit  and  may  in  fact  be  several  times 
greater.  (At  this  writingi  more  precise  evaluation  of  the 
first  month  risk  was  not  possible).  If  the  relative  risk 


Table  2.  derivation  of  Estimated  Annual  Incidence  of 

Childhood  Cancers  Resulting  from  Abdominal  X-ray 
Examinations  of  Preqnant  Women  During  the  First 
Month  of  Pregnancy 


Annual  Annual  No. 

Rates in  U.S. 


fetuses  Irradiated  1st  Month 

7, 

,000 

Childhood  Cancer  Cases: 

Natural  Incidence 

12.5/100,000 

0.9 

Exposed  to  X Raya 

31.4/100,000  (a) 

2.2 

Additional  (excess)  caaea 

18.9/100,000 

1.3 

resulting  from  x rays 


faj  ThifsT  rate  corresponds  to  the  naturally  occurring  rate 
(12.5/100,000)  times  the  increased  risk  factor  (2.51) 
assuming  that  the  exposed  women  were  qiven  abdominal 
examinations  averaging  A to  5 films  each,  with  fetal 
doses  comparable  to  those  in  the  Oxford  Survey. 
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estimate  in  the  Oxford  Survey  for  the  first  trimester  (8.95) 
were  used,  the  estimated  number  of  cancers  would  he  Increased. 
Consequent ly,  the  estimate  for  the  United  States  should 
be  understood  to  have  a large  error  factor  associated  with  it. 

0.  Cancer  Riaki  All  of  Pregnancy 

fetal  irradiation  during  the  remainder  of  pregnancy  has  also 
been  associated  with  an  increased  risk  of  childhood  cancers. 

'In  the  Oxford  Survey,  abdominal  examinations  averaging  2 to  3 
films  each  at  any  time  during  pregnancy  were  estimated  to 
increase  cancer  risk  by  503»  during  the  first  15  years  of  the 
child’s  life  (2). 

An  estimated  298,000  unborn  children  may  be  exposed  annually 
to  abdominal  x rays  throughout  all  of  pregnancy  (Table  1). 
Assuming,  on  the  basis  of  the  Oxford  Survey,  an  average 
prenatal  risk  factor  throughout  pregnancy  of  approximately 
1.5,  we  estimate  that  prenatal  x rays  in  any  one  year  could 
result  in  approximately  19  extra  cases  of  childhood  cancer 
each  year  for  the  next  15  years.  (Table  3).  (As  previously 
noted,  one  of  these  19  extra  cancers  can  be  attributed  to  the 
use  of  prenatal  x-rays  during  the  first  month  of  pregnancy. 
This  risk  estimate  is  also  susceptible  to  the  same  uncertainty 
noted  previously,  namely  validity  of  the  assumption  that  the 
fetal  doses  in  the  Oxford  Survey  are  comparable  to  those  in 
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the  United  States  in  1970).  Thereforei  the  estimated  number 
of  cancers  due  to  irradiation  at  any  time  during  pregnancy  is 
280  cases  per  year  at  equilibrium  in  children  under  15  years 
of  age. 

Stated  in  individual  terms9  the  cumulative  probability  that  a 
child  who  was  irradiated  throuqh  a prenatal  abdominal  x-tay 
examination  consist inq  of  2-3  radioqraphs  will  develop 
cancer  during  the  first  15  years  of  life  is  about  1 in  1000. 
for  individuals  who  receive  larqer  doses,  the  estimated  risk 
would  he  Increased  proportionately  under  the  linear  dose-effect 
model.  For  example,  the  radiation  received  by  the  embryo 
from  a typical  abdominal  fluoroscopic  procedure  is  many  times 
greater  than  that  from  2-3  radiographs.  Thus,  the  1 in  1000 
rl9k  estimate  could  be  substantially  increased. 

It  should  be  emphasized  that  these  risk  estimates,  which 
are  derived  from  the  results  of  the  Oxford  Survey  of  Childhood 
Cancers,  are  subject  to  revision  as  medical  radiation  usaqe 
changes.  Concerning  radiation  throughout  all  of  pregnancy, 
Bithell  and  Stewart  stated,  "Analysis  of  the  risk  by  year  of 
birth  shows  a pattern  of  steadily  declining  risk  for  both 
solid  and  haematopoet ic  tumors;  this  may  be  partly  attributable 
to  lower  radiation  doses  per  film  exposed  but  is  also  due  to 
the  smaller  numbers  of  films  used.  A consequence  may  well  be 
t h at  the  risk  - always  of  small  clinical  significance  - would 
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become  virtually  undetectable  In  future  investigations"  (2) 


(Emphasis  added. ) 


In  addition  to  an  increased  risk  of  childiood  cancer,  prenatal 
irradiation  durinq  the  last  two  trimesters  may  be  associated 
with  subtle  mental,  physiological,  and  genetic  changes 
that  are  difficult  to  detect  and  measure.  Also,  other 
environmental  stresses  and  the  genetic  character  of  an  individual 
may  modify  the  bioloqicsl  response  to  radiation.  The  human 
embryo  and  fetus  have  been  shown  to  be  particularly  susceptible 
to  a variety  of  chemicals,  druqs,  viruses  and  other  physical 
agents.  One  or  more  of  these  agents  could  potentiate  the 
effects  of  x rays,  thus  altering  the  foregoing  risk  estimates. 


Table  3.  Derivation  of  Estimated  Annual  Incidence  of  Childhood 
Cancers  Result inq  from  Abdominal  X-ray  Examinations 
in  Pregnant  Women  Through  all  of  Pregnancy 

Annual  t 

Annual  No. 

Rates 

in  U.S 

fetuses  Irradiated  from  Abdom. 

298,000 

Exeminat ions 

Childhood  Cancer  Cases: 

Natural  Incidence 

12.5/100,000 

37 

Exposed  to  X Rsys 

18.75/100,000  (a) 

56 

Increased  Incidence 

6.25/100,000 

19 

Resulting  from  X Rays 

(a)  This  rate  corresponds  to  the  naturally  occurring  rate 
(12.5/100,000)  times  the  increased  risk  factor  (1.5), 
assuminq  that  the  exposed  women  were  given  abdominal 
examinations  averaging  2 to  3 x-ray  films  each,  with 
fetal  doaea  comparable  to  those  in  the  Oxford  Survey. 
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111.  CLINICAL  RECOMMENDATIONS  A80UT  THE  USE  Of  IONIZING 
RADIATION  IN  PREGNANCY  t HISTORICAL  DEVELOPMENT 

Although  clinical  concern  for  the  potentially  deleterious 
effects  of  medical  x radiation  was  expressed  in  the  literature 
as  early  ss  1901  (20),  its  teratoloqical  potential  was  not 
recognized  until  some  time  later.  Prom  the  1920's  through  the 
mid-1950's,  ionizing  radiation  was  used  ta  treat  a variety  of 
benign  diseases  and  included  procedures  that  delivered  therapeutic 
radiation  to  the  female  pelvis  (9).  During  this  period,  published 
reports  described  developmental  abnormalities  in  children  who 
had  heen  heavily  irradiated  as  fetuses  (9,20).  Goldstein  and 
Murphy  (1929)  reported  a high  incidence  of  developmental  abnor- 
malities (mainly  microcephaly  and  other  mental  defects)  in 
children  irradiated  with  high  doses  of  ionizing  radiation  while 
in  utero.  They  concluded: 

It  is  our  belief  that  therapeutic  pelvic  irradiation 
during  pregnancy  is  extremely  likely  to  seriously  injure 
the  growing  embryo,  and  that  such  injury  may  result  in 
the  birth  of  a seriously  defective  child.  (12) 

In  1952,  William  and  Liane  Russell  reported  a series  of 
experimental  observations  on  the  teratoloqical  effects  of  x 
radiation  correlating  gestational  age  at  exposure  with  type  of 
effect.  Based  upon  their  assessment  of  the  literature  and  upon 
their  own  laboratory  findings,  they  became  concerned  with  the 
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potential  for  damage  of  therapeutic  end  diagnostic  radiological 
procedures  on  pregnant  women.  Consequently,  they  suggested 
thot  pelvic  Irradiation  should  be  restricted  to  the  two  weeks 

following  menstruation  to  minimize  the  chance  of  irradiating 

/ , 

a woman  during  an  unsuspected  pregnancy  (39).  They  concluded: 


In  view  of  the  observations  reported,  It  is  recommended 
that: 

(a)  Whenever  possible,  irradiation  involving  the 
uterus  in  women  of  childbearing  age  should  be 
restricted  to  the  two  weeks  following  the  last 
menstrual  period,  to  preclude  the  possibility  of 
fertilization  havinq  taken  place.  This  applies 
particularly  to  diagnostic  irradiation,  even  if 
the  doses  involved  are  less  than  25  r. 

(b)  The  present  practice  of  avoiding  irradiation 
durinq  s known  preqnancy,  i.e.,  during  later 
stages,  should  not  be  relaxed. 

(c)  Whenever  possible  in  non-pelvic  irradiation,  the 
conceptus  should  be  shielded.  (39) 


In  1955,  the  Russel Is  further  explained  the  reasoning  for  their 
concern  for  the  use  of  ionizing  radiation  during  pregnancy  and 
reiterated  their  original  recommendation. 


Therapeutic  Irradiation  of  the  pelvic  reqion  can 
involve  doses  which  are  high  from  the  point  of 
view  of  hazard  to  the  cmhryo:  and  certain  types  of 
diagnostic  irradiation,  particularly  those  involving 
fluoroscopy,  may  fall  into  the  dose  renqc  for 
which  malformations  can  he  produced  with  relative 
ease  in  the  mouse. 
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We  have,  therefore,  recommended  that,  whenever  poaaible, 
pelvic  irradiation  of  women  of  childbearing  aoe  should  be 
restricted  to  the  two  weeks  following  the  meneea  aa  there  ia 
comparatively  little  chance  of  an  unsuspected  pregnancy 
during  that  time.  (40) 

The  clinical  recommendet ion  made  by  the  Ruasells  to  limit 
pelvic  irradiation  of  women  of  childbearing  age  where 
poaaible  to  the  two  weeka  followinq  menstruation  was  echoed 
by  a number  of  organizations  and  individuals*  A review 
nf  the  orlqlnal  I960  Adrian  Committee  Report  emphasized  the 
importance  or  the  menstrual  history  with  reference  to 
radiographic  examinations  of  women. 


Special  precautions  should  be  adopted  in  the  radiography 
of  pregnant  women.  Only  essential  examinations  should 
be  carried  out  during  pregnancy. 

A particular  danger  is  the  irradiation  of  the  uterus  in 
an  early  undiagnosed  pregnancy;  in  general  medical  and 
surgical  practice  the  possibility  of  pregnancy  should 
be  considered  and  inquiry  made  concerning  the  recent 
menstrual  history  of  any  womsn  of  childbearing  age 
before  any  abdominal  radiological  investigations  or  the 
uae  of  radioisotopes  are  instituted.  (30) 


The  International  Commission  on  Radiological  Protection 
(ICRP)  published  recommendations  in  1964  on  the  use  of  rsdio- 
lonical  procedures  involving  the  lower  abdomen  and  pelvis  of 
women  of  childbearing  aqe.  These^recommendat ions  limited  the 
use  of  radiological  examinations  that  are  not  essential  to  the 
patient's  Immediate  health  to  the  10-dny  interval  following 
the  onset  of  menstruation. 


/ 
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The  Commission  wishes  to  call  attention  to  reports  of 
embryonic  and  foetal  sensitivity  to  ionizing  radiation 
and  to  emphasize  that  the  possibility  of  pregnancy  must 
be  taken  into  account  by  the  attending  physician  when 
decidinq  on  radiological  examinations  that  Involve  the 
lower  abdomen  and  pelvis  of  women  of  reproductive  age. 

The  Commission  also  wishes  to  point  out  that  the  10-day 
interval  following  the  onset  of  menstruation  is  the 
only  time  when  it  is  virtually  certain  that  women  of 
such  aqe  are  not  preqnant.  Therefore,  it  is  recommended 
that  all  radioloqical  examinations  of  the  lower  abdomen 
and  pelvis  of  women  of  reproductive  age,  that  are  not 
of  importance  in  connection  with  the  immediate  illness 
of  the  patient,  be  limited  in  time  to  this  period  when 
pregnancy  is  improbable.  The  examinations  that  should 
be  delayed  to  await  the  onset  of  the  next  menstruation 
are  those  that  could  without  detriment  be  delayed  till 
the  conclusion  of  a pregnancy  or  at  least  until  its 
latter  half  (17). 

this  recommendation  came  to  be  known  as  MThe  Ten  Day 
Rule*1  (47).  In  I960,  the  National  Council  on  Radiation 
Protection  (NCRP)  published  its  oriqinal  recommendations 
based  on  a 10-day  interval  following  the  onset  of  menstruation: 


2.4.3  Protection  of  the  embryo  or  fetus  during  radiological 
examination  or  treatment  of  women  known  to  be  pregnant 
should  be  given  special  consideration. 

Comment:  Ideally,  abdominal  radiological  examination 

of  a woman  of  childbearinq  age  should  be  performed 
durinq  the  first  few  (approximately  10)  days  following 
the  onset  of  menses  to  minimize  the  possibility  of 
irradiation  of  an  embryo.  In  practice,  medical  needs 
should  he  the  primary  factors  in  decidinq  the  timing  of 
the  examination.  (27) 


In  1970,  the  JCRP  published  a report  concerning  the  use  of 
radiographic  examinations  in  preqnancy  which  contained  the 
following  recommendations: 
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(174)  The  ICRP  has  for  a number  of  years  called 
attention  to  the  embryonic  and  foetal  sensitivity  to 
ionizing  radiation.  The  possibility  of  pregnancy  must 
be  taken  into  account  by  the  attending  physician  when 
deciding  on  examinations  that  involve  the  lower  abdomen 
and  pelvis  of  women  of  reproductive  capacity.  The 
Commission  has  pointed  out  that  the  ten-day  interval 
following  the  onset  of  menstruation  is  the  timo 

when  it  is  most  improbable  that  such  women  could  be 
pregnant.  Therefore , it  Is  recommended  that  all 
radiological  examination  of  the  lower  abdomen  and 
pelvis  of  women  of  reproductive  capacity  that  are  not 
of  importance  in  connection  with  the  immediate  illness 
of  the  patient,  be  limited  in  time  to  this  period  when 
pregnancy  is  improbable.  The  examinations  that 
it  will  be  appropriate  to  delay  until  the  onset  of  the 
next  men8t rust  ion  are  the  few  that  could  without 
detriment  be  postponed  until  the  conclusion  of  a 
pregnancy  or  at  least  until  its  latter  half. 

(175)  While  pelvimetry  is  sometimes  of  great  value,  it 
should  he  undertaken  only  on  the  rare  occasions  when 

this  is  likely  to  be  so  and  should  never  be  carried  out  on 
a routine  basis."  (18) 


In  1970,  the  ICRP  published  a Task  group  report  containing 
additional  commentary  and  recommendations  about  the  use  of 
radiological  procedures  during  pregnancy: 


Patient  protection  during  pregnancy  is  particularly 
important  because  radioloqical  examinations  of  the 
abdominal  region  of  a pregnant  woman  frequently  result 
in  whole  body  irradiation  of  the  foetus.  Such  radiation 
may  contribute  to  the  incidence  of  childhood  leukemia 
and  foetal  abnormalities.  In  addition,  these  examinations 
may  contribute  a substantial  proportion  of  the  genetically 
significant  dose  (see  Table  III).  Non-radiological 
methods  of  examination  may  be  preferable  where  they  can 
give  comparable  information.  While  pelvimetry  is 
sometimes  of  great  value,  it  should  be  undertaken  only 
on  the  rare  occasions  when  this  is  likely  to  be  so  and 
should  certainly  not  be  carried  out  on  a routine  basis. 

In  particular,  the  supero-inferior  projection  for  the 


pelvic  Inlet  (sometimes  called  the  brim  view)  is  to  be 
discouraged,  in  view  of  the  high  doses  delivered  to  the 
foetus . 

Where  radiography  is  carried  out,  it  is  essential  to 
reduce  the  beam  size  to  the  minimum  and  this  may 
involve  the  use  of  specially  shaped  apertures  (Section 
4.05),  In  addition,  it  in  frequently  possible  to 
ohtaln  Information  of  diagnostic  value  from  films  of 
low  contrast,  and  this  enables  higher  kV  and  filtration 
than  usual  to  be  used  (Table  V),  Hicji-apeed  films  and 
screens  are  advocated.  (19) 


In  1971  the  NCRP  revised  its  oriqinal  1968  recommendations 
and  included  a 14-day  interval  instead  of  the  original 
10-day  recommendation,  which  came  to  be  known  as  "The 
fourteen  Day  Rule." 


When  radiological  procedures  are  planned  on  preqnant  or 
potentially  pregnant  women,  special  consideration  must 
he  given  to  the  relatively  hiqh  radiosensit ivity  of  the 
fetun  in  utero,  part  icularly  during  tlie  early  phases  of 
gestation.  It  is  recommended  that  radiologic  examinations 
nf  the  abdomen  and  pelvis  which  do  not  contribute  to 
the  diagnosis  or  treatment  of  such  women  in  relation  to 
their  current  illness  (e.q.,  low  back  examinations  for 
employment)  be  restricted  to  the  first  14  days  of  the 
menstrual  cycle  in  the  case  of  potentially  pregnant 
individuals  and  avoided  entirely  durinq  known  pregnancy. 
Examinations  of  other  parts  of  the  body  may  be  done  at 
any  time  provided  such  examinations  are  conducted  under 
conditions  carefully  designed  to  limit  radiation 
exposure  to  an  amount  necessary  for  an  adequate  examination, 
filtration,  collimation  of  the  radiation  beam  to  the 
anatomical  reqion  of  interest  and  careful  selection  of 
technical  exposure  factors  can  significantly  contribute 
to  good  radiation  practice  and  the  reduction  of  radiation 
exposure  to  all  tissue. 


Examinations  of  the  ahriomcn  and  pelvis  that  am  deemed 
useful  to  patient  care  may  he  done  at  any  time  without 
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regard  for  the  phase  of  the  menstrual  cycle  or  fetal 
presence.  In  each  case  the  ffnsl  decision  to  proceed 
or  not  to  proceed  must  reside  with  the  attending 
physician,  in  consultation  with  the  radiologist  when 
such  services  are  utilized;  that  is,  the  attending 
physician  must  retain  full  and  complete  discretion  to 
decide  each  esse  according  to  his  Judgment.  (28) 


In  1972,  recommendations  published  in  the  British  "Code  of 
Practice"  offered  guidance  for  radioloqical  protection  of 
the  patient  during  pregnancy. 


73.1  In  all  women  of  reproductive  capacity  the  clinician 
requesting  the  examination  should  consider  the  possibility 
of  an  early  stspe  of  preqnancy.  The  date  of  the  last 
menstrual  period  should  be  entered  on  the  request  form 
and  it  is  the  responsibility  of  the  clinician  requesting 
the  examination  to  ascertain  this.  To  reduce  the 
likelihood  of  irradiation  of  a pregnancy,  examinations 
involving  the  lower  abdomen  should,  if  practicable,  be 
carried  out  within  10  days  following  the  first  day  of 
the  menstrual  period. 


73.2  Special  precautions  should  be  adopted  in  the 
radiography  of  women  known  to  be  pregnant.  Only 
absolutely  essential  examination  should  be  carried  out 
during  pregnancy  and  particular  care  should  be  taken  to 
minimize  irradiation  of  the  foetus. 


73.3  Mass  miniature  techniques  should  not  be  requested 
for  chest.  examinations  of  pregnant  women.  Full-sized 
films  with  strict  limitation  of  field  size  should  be 
used  for  these  examinations.  (8). 


In  1971,  the  Fourteen  Day  Rule  and  other  measures  designed 
to  safeguard  the  unborn  child  from  unnecessary  prenatal 
irradiation  were  recommended  in  a joint  1971  publication  by 
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the  American  College  of  Radiology*  Public  Health  Service 
and  American  Medical  Association. 


(c)  PREGNANT  WOMEN  (AND  WOMEN  WHO  MIGHT  BE  PREGNANT) 

The  concern  here  is  with  the  unborn  child.  X-ray 
procedures  that  include  the  uterus  of  women  who  are*  or 
miqfit  be*  pregnant  require  particular  guidelines  in 
selection  and  timing.  Examinations  of  other  parts  of 
the  body  may  be  done  at  any  time  provided  such  examin- 
ations are  conducted  under  conditions  limiting  the 
radiation  exposure  to  the  amount  necessary  for  adequate 
examination. 


In  all  women  of  childbearing  age  who  may  be  pregnant* 
the  period  of  choice  for  examinations  Involving  the 
abdomen  and  pelvis  is  the  first  14  days  after  onset  of 
a menstrual  period.  In  the  remainder  of  the  menstrual 
cycle  of  women  who  may  be  pregnant,  the  physician 
should  consider  whether  he  would  still  ask  for  the 
examination  if  the  woman  were  known  to  be  pregnant. 


If  the  physician  considers  the  examination  necessary 
for  immediate  patient  care,  it  should  be  conducted  in 
accordance  with  good  technical  practice,  even  if  the 
patient  is  pregnant.  If  he  considers  the  examination 
useful  but  not  necessary  for  immediate  care,  he  should 
consider  postponing  it. 


In  the  event  that  sn  examination  is  postponed  because 
of  the  possibility  of  pregnancy,  and  the  woman  does 
prove  to  be  pregnant,  then  a new  decision  is  necessary 
as  to  whether  further  postponement  is  allowable.  This 
situation  is  responsible  for  the  recommendation  that 
the  only  examinations  which  should  be  considered  for 
postponement  are  those  which  could  be  further  postponed 
until  at  least  the  latter  half  of  pregnancy,  without 
seriously  compromising  the  proper  modlcal  care  of  the 
patient.  The  reason  for  such  further  postponement, 
if  possible,  is  that  the  relatively  hiqher  radiosensitivity 
of  the  fetus  is  greater  during  the  first  trimester  as 
compared  to  a later  trimester  of  prenatal  life. 
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(d)  A PRACTICAL  POLICY  OF  X-RAY  EXAMINAT IONS  0 T PREGNANT 
WOMEN 

The  need  for  an  x-ray  examination  of  abdomen  and  pelvl8 
varies  in  its  importance  for  the  patient's  benefit, 
and  the  physician  must  apply  a broad  scale  of  urgency, 
not  susceptible  to  precise  definition.  At  one  extreme 
would  be  the  example  of  a patient  thought  to  be  pregnant 
and  Mho  had  relatively  minor  gastrointestinal  or 
urinary  tract  symptoms  of  the  type  that  frequently 
occur  durinq  pregnancy.  In  this  casef  there  probably 
is  not  sufficient  indication  for  a gastrointestinal 
examination  or  an  excretory  uroqram.  If  * on  the  other 
hand,  the  patient  has  unexplained  hematuria  or  melenat 
there  Mould  be  adequate  indication  for  proceeding  Mith 
such  a study,  even  in  the  case  of  confirmed  pregnancy 
in  the  first  trimester.  In  ouch  circumstances, 
the  radiologist  should  ho  informed  of  the  pregnancy  so 
thal  , if  possihle,  the  examination  could  ho  modified  to 
rrdure  radiation  dose  to  a level  even  loMer  thsn 
usual . 

If  an  x-ray  examination  is  performed  before  the  patient's 
pregnancy  is  discovered,  there  is  normally  little  cause 
for  concern.  In  most  procedures,  the  radiation  exposure 
is  so  small  that  the  risk  of  interference  with  fetal 
development  is  negligible.  Such  radiation  exposure 
alone  should  not  be  used  as  a justification  for  inter- 
ruption of  the  preqnancy.  In  very  unusual  circumstanced 
when  it  is  suspected  that  a diagnostic  procedure  or 
combination  of  procedures  may  have  resulted  in  an 
uncommonly  large  exposure,  efforts  should  be  made  to 
determine  the  fetal  dose,  and  experts  should  be  consulted 
about  the  possible  hazard.  (49) 


In  midi t ion  to  the  recommendations  of  national  and  inter- 
national radiation  protection  qroups,  other  individuals  and 
institutions  have  expressed  their  concern  for  the  unnecessary 
use  of  ionizing  radiation  in  preqnancy.  Several  selected 
viewpoints  follow: 
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Prior  to  pelvic  radiation  of  women  of  childbearing  age, 
the  radiologist  should  ascertain  the  time  of  the  last 
normal  menstrual  period  and  if  there  is  a remote 
possibility  of  pregnancy.  X-ray  examinations  involving 
the  pelvis  should  be  avoided  whenever  possible,  and  in 
spite  of  the  statistical  improbabilities,  the  safest 
procedure  is  to  restrict  pelvic  radiation  to  the  two 
weeks  following  menstruation. 

Our in q pregnancy,  roentgen  studies  of  parts  of  the  body 
other  than  the  pelvis  and  lower  sbdomen  are  probably 
safe,  since  no  direct  rays  reach  the  embryo  and  scattered 
rays  are  minimal.  Even  so,  as  an  added  precaution,  the 
pelvic  ares  should  be  shielded  from  accidental  direct 
exposure  by  use  of  protective  lead  material.  (1) 


In  order  to  svoid  Irradiation  of  the  conceptuses  of 
undlaqnosed  early  pregnancies,  Irradiation  should  as 
far  as  possible  be  performed  only  during  the  first  half 
of  the  menstrual  cycle.  Women  who  are  known  to  be 
pregnant  should  only  be  Roentgenological ly  examined  on 
very  strong  clinical  indications.  (20) 


Radiodiagnosis  and  radiotherapy  are  absolutely  essential 
to  modern  medicine.  However,  ionizinq  radiations  are 
so  potent  and  penetrating  that  the  hicfily  radiosensitive 
human  embryo  and  fetus  should  be  protected  against  any 
exposure  if  at  all  posssible,  particularly  during  the 
first  six  weeks  after  conception.  When  the  mother's 
health  is  in  Jeopardy,  she  must  take  priority  over  the 
fetus  in  any  decision  regarding  the  use  of  irradiation. 
(37) 


In  summary,  a number  of  organizations  and  individuals 
have  manifested  their  concern  for  protecting  embryos  from 
maternal  medical  radiation  by  recommending  clinicsl  protocols 
based  in  principle  on  the  Russells1  recommendations. 
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IV.  DISCUSSION  or  ELECTIVE  SCHEDULING  SYSTEMS 

Some  hospitals  and  other  clinical  facilities  have  instituted 
operstlnq  protocols  based  upon  either  the  existing  10  or  14  day 
rules  or  modifications  of  them.  These  protocols*  sometimes 
cnUed  "elective  scheduling  systems*"  call  for  the  scheduling 
of  non-emergency  abdominal  x-ray  examinations  of  women  of 
chlldhcarlnq  age  during  the  first  two  weeks  of  their  menstrual 
periods*  when  pregnancy  is  unlikely.  For  example*  at  Parkland 
Hospital  in  Dallas,  Texas,  patients  are  scheduled  according  to 
a "10-day  rule"  (high  risk  examinations)  or  a "28-day  rule" 

(low  risk  examinations).  Non-emergency  high  risk  examinations 
(barium  enemas,  upper  GI  examinations,  intravenous  pyelography, 
etc.)  are  performed  during  the  first  10  days  of  the  menstrual 
cycle,  while  low  risk  examinations  (radiography  of  the  hips, 
abdomen,  lumbar  spine,  etc.)  are  performed  immediately,  unless 
the  patient  is  28  days  past  her  last  menstrual  period  and  hence 
late;  in  such  cases  the  examination  is  postponed  in  consultation 
with  the  referrinq  physician  until  the  onset  of  menstruation  (44). 

This  chapter  will  outline  the  major  characteristics  of  elective 
scheduling  systems,  and  discuss  their  benefits  and  limitations. 

In  thi3  regard,  it  is  important  to  point  out  that  two  popu- 
lations of  women  patients  are  inevitably  involved  in  the  practice 
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of  these  systems.  The  smaller  group  consists  of  those  patients 
who  are  actually  but  unknowingly  pregnant;  the  larger  group 
consists  of  those  potentially  pregnant  women  who  are  in  fact 
not  pregnant.  The  former  group  has  embryos  that  mlqfit  benefit 
from  efforts  to  curtail  abdominal  x-ray  exposure  of  their 
mothers;  the  latter  group  does  not  have  viable  embryos  to 
benefit  from  such  efforts.  Consequently,  analysis  of  the  net 
public  health  benefits  and  limitations  of  elective  scheduling 
systems  must  include  the  health  implications  not  only  to  the 
embryos  at  risk  but  also  to  both  sets  of  women  patients  involved. 

Regardless  of  their  differences,  systems  for  scheduling 
abdominal  area  x-ray  examinations  for  women  of  childbearing 
aqe  generally  have  in  common  the  following  procedures. 
goals,  and  assumptions: 

1.  Patients  are  queried  to  determine  the  likelihood 

of  their  being  pregnant.  Scheduling  of  an  examination 
to  ovoid  irradiating  an  embryo  is  considered 
unnecessary  (because  pregnancy  is  unlikely  or 
impossible)  if  any  of  the  following  conditions  nrn 
discovered  to  exist: 

a.  Menstruation  has  never  occurred. 

b.  Onset  of  menstruation  occurred  less  than  10  (or 
14)  days  before  the  examination  i9  planned. 
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c.  Menstruation  has  ceased  because  of  menopause, 
hysterectomy*  or  oophorectomy. 

d.  Bilateral  tubal  ligation  has  been  performed. 

e.  Birth  control  pills  are  taken  regularly. 

f.  Intra-uterine  device  has  been  fitted. 

g.  Intercourse  has  not  occurred  since  the  last 
menstrual  period. 

h.  The  patient's  husband  has  been  vssectomlzed  or  is 
otherwise  infertile. 

2.  In  order  to  avoid  the  irradiation  of  a newly  fertilized 
egg,  .elective  scheduling  systems  are  intended  for  patients 
who  are  not  known  to  be  pregnant,  but  who  could  be. 

In  other  words,  these  systems  are  intended  for  women  who 
are  in  the  post -ovulatory  stage  but  who  have  not  yet 
missed  a menstrual  period,  l.e.,  those  who  could  possibly 
he  in  the  first  two  weeks  of  pregnancy.  (The  patient's 
actual  pregnancy  status  will  of  course  not  be  known  to 
her  or  her  physician.)  As  practiced  at  several  U.S. 
medical  facilities,  the  radiology  department  schedules 
the  woman's  abdominal  x-ray  examination  durinq  the  time 
* of  her  next  expected  menses.  Pregnancy  is  not  likely  to 
occur  during  the  menstrual  period,  so  if  her  menstrual 
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period  starts  as  expected,  the  examination  ia  performed. 

If  her  menstrual  period  does  not  start,  and  if  her 
medical  condition  still  warrants  the  examination,  then 
some  alternative  measures  must  be  taken. 

3.  Scheduling  systems  are  approoriate  only  for  elective 
examinations.  If,  in  the  opinion  of  the  referring 
physician,  a patient's  symptoms  warrant  an  immediate 
radiological  examination,  it  is  performed  immediately. 

This  implies  that  any  radiation  damage  to  a potential 
embryo  ia  con8idered  to  be  leas  likely  or  leaa  serious 
than  the  larger  risk  of  medical  harm  to  the  woman  if 
diagnosis  and  treatment  are  delayed,  and  the  risk  of 
conseauent  indirect  harm  to  her  child  if  her  health  ia 
thus  impaired.  Each  scheduling  system  depends  upon  a 
decision  by  a referring  physician  concerning  whether  or 
not  the  patient's  symptoms  warrant  an  immediate  examination* 
The  criteria  applied  by  esch  physician  in  making  this 
decision  are  in  part  objective  and  undoubtedly  in 
part  subjective  and  intuitive. 

4.  Scheduling  systems  are  appropriate  only  for  qbdominal 
area  examinations.  Other  diagnostic  x-ray  procedures 
do  not  contribute  a significant  dose  to  the  cmbryc  or 


367 


fetus,  and  with  the  application  of  appropriate 
technological  precaut iona , can  be  performed  at  any 
tine  during  pregnancy  without  appreciable  risk  to  a 
developing  child. 

5.  Scheduling  systems  rely  on' either  the  radiology 
department  or  the  referring  physician  to  screen 
female  patients.  In  the  latter  case,  the  referring 
physician  is  usually  required  to  enter  the  date  of 
the  last  menstrual  period  on  the  x-ray  referral 
slip. 

tlective  scheduling  systems  have  several  limitations. 

1.  The  NCRP  and  ICRP  scheduling  recommendations  specify 
that  they  are  appropriate  only  for  those  examinations 
which,  if  the  patient  is  found  to  be  pregnant  on  the 
scheduled  date  of  the  examination,  may  be  postponed 
to  a later  period  of  pregnancy  or  after  delivery 
without  significantly  compromising  the  patient's 
medical  care. 

These  recommendations,  in  effect,  require  that  the 
referrinq  physician  make  a personal  commitment.  That  is, 
he  must  decide  when  the  patient  is  first  seen  that,  if 


368 


she  id~found  to  be  pregnant  at  the  time  of  her  scheduled 
examination,  the  examination  will  be  postponed  until 
termor  at  least  its  latter  half*  This  effectively 
limits  the  number  of  x-ray  examinations  which  are 
appropriate  for  elective  scheduling,  because  it  is 
likely  that  In  only  a relatively  few  cases  could  a 
physician  be  reasonably  sure  that  the  patient's  condition 
will  not  deteriorate,  possibly  forclnq  him  to  order  the 
x-ray  procedure  whether  she  proves  to  be  preqnant  or 
not. 


However,  this  Important  commitment  is  not  made  and 
followed  in  elective  scheduling  systems  as  they  are 
practiced  in  some  institutions.  Although  the  ICRP 
recommendation  states  that  few  examinations  qualify  for 
the  postponement  to  term,  medical  facilities  have 
generally  tended  to  include  all  non-emergency  abdominal 
examinations  in  their  elective  scheduling  protocols. 
Consequently,  women  may  be  scheduled  for  examinations 
for  which  postponement  may  be  medically  unjustified.  As 
a result,  for  those  women  who  are  postponed  to  owait  the 
onset  of  menses,  who  are  later  discovered  to  be  preqnant, 
but  whose  examination  becomes  necessary  (i.e.,  no  longer 
"elective"),  the  examination  will  be  performed  during 


the  period  of  organogenesis,  a tine  when  the  embryo  is 
Host  sensitive  to  congenital  malformations.  This 
application  of  the  Russells1  recommendation  may  actually 
Increase  the  risk  they  intended  it  to  reducef  if  the 
physician  decides  that  the  examination  may  not  be 
further  postponed  in  spite  of  pregnancy.  It  should  he 
rc-cmphaai/ed  that  this  situation  would  theoretically 
not  occur  if  the  ICRP  or  NCRP  rules  were  rigorously 
followed.  These  rules  state  that  the  only  examinations 
which  should  be  postponed  are  those  few  which  are  not 
related  to  the  current  illness  of  the  patient  - those 
predictably  elective  examinations  which  could  safely  be^  . 
postponed  until  term  or  the  latter  part  of  gestation  if 
the  woman  is  in  fact  pregnant. 

In  those  Institutions  where  the  NCRP  and  ICRP  recom- 
mendations are  followed  as  they  were  intended,  the 
referring  physician's  judgment  is  paramount.  In  the 
usual  course  of  events,  only  the  referring  physician  has 

all  the  pertinent  clinical  facta  (symptoms,  history,  

other  diagnostic  findings,  etc.)  needed  to  decide 
whether  a contemplated  examination  meets  the  strict 
criteria  for  scheduling  and  possible  postponement. 
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2*  Scheduling  is  of  no  direct  benefit  to  those  women  who 
era  not  found  to  be  pregnant  after  the  postponement 
period,  since  they  were  also  not  pregnant  when  the 
physician  first  saw  them,  and  therefore  could  have 
had  the  examination  without  delay.  In  fact,  post- 
ponement of  the  x-ray  examination  for  these  individuals 
may  have  served  only  to  delay  their  effective  medical 
treatment.  Of  course,  by  the  very  nature  of  the 
problem,  a referring  physician  could  not  have  predicted 
whether  a woman  patient  was  actually  pregnant  or  not 
when  the  decision  to  postpone  an  examination  w^s  made. 
However,  the  fact  that  a substantial  proportion  of  women 
have  nothing  to  gain  from  elective  scheduling  and  may 
actually  be  at  some  medical  risk  from  the  delay,  must  be 
considered  in  the  complete  public  health  evaluation  of 
these  systems. 

3.  Pertain  patients  may  not  return  for  the  scheduled 
examination,  and  hence  endanger  their  own  health. 
Althouqh  it  is  true  that  in  some  cases  the  need  for 
an  x-ray  examination  may  no  longer  exist  by  the  time, 
the  patient  is  scheduled  to  receive  it,  it  is  not 
acceptable  medical  practice  to  arbitrarily  postpone 
Indicated  diagnostic  tests  snd  appropriate  treatment 
on  the  chance  that  some  patients  may  improve  without 
it. 
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4.  The  ICRP  and  NCRP  recommendations  and  many  clinical 
scheduling  systems  apply  only  to  women  wtio  have  menstrual 
flows  of  normal  intensity  occurring  regularly  every  28 
days,  and  whose  ovulation  occurs  at  about  mid-cycle  and 
can  thus  be  calculated  with  some  certainty.  The  use  of 
the  10-  or  14-day  rules  to  determine  a safe  period  is 
not  applicable  in  women  with  irregular  cycles  or  women 
who  menstruate  more  or  less  frequently  thsn  monthly. 

These  women  have  about  a 10  percent  chance  of  ovulating 
during  the  first  10  days  of  their  cycles  and  about  a 50 
percent  chance  during  the  fir8t  14  days  (3). 

5.  Scheduling  systems  rely  on  obtaining  a reliable  menstrual 
history  from  the  patient,  which,  because  of  its  personal 
nature  or  other  factors,  may  be  difficult  to  obtain 
accurately. 

6.  The  ICRP,  in  advising  that  abdominal  examinations 

he  postponed  at  least  until  the  latter  half  of  pregnancy, 
has  implicitly  accepted  the  radiogenic  risks  which 
might  accrue  then,  in  trade  for  the  risks  in  the  first 
month  of  pregnancy,  following  the  rule  does  not 
eliminate  all  risk  to  the  fetus,  unless  the  examination 
is  postponed  until  term.  A judgment  about  acceptable 
risks  miqfit  be  more  properly  the  province  of  the 
physician  and  the  patient. 
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7.  Scheduling  systems  relate  only  to  the  potentially 
preqnant  patient  and  provide  no  advice  on  managing 
the  patient  who  is  known  to  be  pregnant.  Yet  they 
are  sometimes  erroneously  considered  a comprehensive 
solution  to  the  problem  of  medical  radiation  exposure 
of  the  fetus  throughout  gestation.  We  estimate  that,  in 
1970,  276,000  fetuses  were  irradiated  in  the  U.S.  during 
the  second  and  third  trimesters,  a time  when  the  pregnancy 
is  undoubtedly  known.  In  the  same  year,  only  22,000 
fetuses  were  irradiated  during  the  first  trimester. 

Even  if  all  the  first  trimester  x-ray  examinations  met 
criteria  for  postponement,  only  B%  (22,000/276,000)  of 
all  irradiated  fetuses  could  have  been  affected.  It  is 
clear  that  scheduling  systems  sre  not  a comprehensive 
approach  to  all  medical  radiation  exposure  during 
pregnancy. 

Scheduling  systems  do  provide  certain  benefits. 

1.  They  make  physicians  aware  that  x-ray  exposure  of  the 
fetus  may  be  harmful,  and  this  awareness  probably 
causes  some  physicians  to  rethink  the  need  for  an 
examination  of  a woman  they  suspect  of  being  pregnant. 
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2.  They  may  stimulate  physicians  to  take  more  care  in 
Inquiring  about  the  patient's  pregnancy  status. 

3.  They  may  eliminate  some  unneeded  examinations  because 
some  patients  will  no  longer  be  ill  following  the 
postponement  period.  However  , this  latter  benefit  may 

be  counterweiqhted  by  those  situations  where  postponement 
leads  to  a worseninq  of  a medical  condition. 

HYPOTHETICAL  CASES 

The  following  hypothetical  cases  illustrate  some  advantages 
and  disadvantages  of  scheduling  women  of  childbearing  age 
according  to  the  "Ten  Day  Rule." 

Case  1 

Mrs.  X,  who  is  beyond  the  10-day  interval  since  the  onset  of 
menses,  must  be  scheduled  for  an  abdominal  x-ray  examination. 
She  is  given  an  appointment  for  a time  during  the  10-day 
interval  following  the  onset  of  her  next  menses.  Mrs.  X has 
her  next  menses  and  receives  her  x-ray  examinations.  Mrs.  X 
obviously  was  either  not  pregnant  at  any  time  since  her  last 
menses  or,  if  she  was  pregnant,  has  unknowingly  had  a 
spontaneous  abortion.  She  could  have  been  scheduled  at  any 
time  during  that  menstrual  period  without  danqer  to  a viable 
embryo.  Consequently,  her  postponement  benefited  no  one. 
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It  is  also  possible  that  Mrs.  X suffered  some  aggravation  of 
her  medical  condition  because  of  a delay  in  diagnosis  and 
treatment  of  her  condition  caused  by  postponing  the  x-ray 
examination.  It  is  also  possible  that  the  delay  mbs  incon- 
sequential to  her  health. 

Cone  2 

Mrs.  Y,  who  1b  heyond  the  10-dny  interval,  must  be 
scheduled  for  an  abdominal  x-ray  examination  during  the  ten 
day  interval  following  the  onset  of  her  next  menses. 

Mrs.  Y's  menses  do  not  begin  on  schedule  and  she  believes 
she  is  pregnant.  Assuming  that  fertilization  has  occurred  on 
the  fourteenth  day  after  the  onset  of  her  last  menses,  the 
embryo  la  now  about  two  weeks  post -concept  ion  and  entering 
the  period  of  early  organogenesis.  Mrs.  Y’s  physician 
decides  he  still  needs  the  examination  despite  her  early 
pregnancy.  (The  examinntion  has  turned  out  to  be  one  that 
the  physician,  contrary  to  ICRP  and  NCRP  recommendations, 
could  not  safely  postpone  until  term).  The  fetus  is  now 
irradiated  during  the  period  of  organogenesis,  when  the 
risk  of  congenital  malformations  from  x radiation  is 
greatest.  In  this  case,  postponement  placed  the  fetus  at 
greater  risk  of  conqenital  malformations  than  if  the 
examination  had  been  done  earlier.  (Of  course,  had  it  been 
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performed  earlier , another  type  of  risk  would  have  been 
involved,  a small  increase  in  the  probability  of  embryonic 
death.  There  is  no  period  durinq  qestation  when  the  embryo 
or  fetus  is  completely  free  of  any  risks  due  to  x-ray 
exposure. ) 

Case  5 

Mrs.  7,  who  was  scheduled  for  an  abdominal  x-ray  examination 
durinq  her  next  menses,  recovers  from  her  illness  in  the 
meantime.  Her  physician  then  decides  he  doe9  not  need 
the  x ray  procedure.  In  this  case,  postponement  resulted 
in  benefit  to  the  patient  by  eliminating  the  risk  and 
cost  of  an  x-ray  procedure. 

Case  4 

Mrs.  W is  found  to  be  pregnant  following  postponement 
to  await  the  onset  of  menses.  Her  physician  decides 
to  postpone  the  examination  until  after  her  child  is 
horn.  Since  the  examination  may  be  postponed  for  such 
a long  period  of  time,  it  could  he  questioned  whether  the 
examination  is  needed  at  all.  There  is  also  a possibility 
that  postponement  may  delay  a correct  diagnosis  and 
thus  adversely  affect  the  mother's  (and  perhaps  indirectly 
the  child's)  health.  On  the  other  hand,  postponement 
until  term  does  eliminate  all  exposure  of  the  unhorn 
rhi Id. 
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Clearly  the  only  women  who  will  menstruate  after  they  sre 
postponed  are  those  who  were  not  pregnant  originally,  (or 
who  lost  the  embryo  shortly  after  conception)  and  who  therefore 
never  had  a viable  embryo  at  risk.  Except  for  spontaneous 
abortions,  those  who  were  pregnant  stay  pregnant,  for  these 
women,  the  physician  faces  the  crucial  decision  of  whether  or 
not  to  proceed  with  the  examination.  As  mentioned  earlier,  the 
embryo  may  have  progressed  to  the  period  of  major  organogenesis, 
a particularly  radiosensitive  period  in  its  development,  when 
Its  risk  of  congenital  malformation  may  be  highest.  Additionally, 
the  mother *8  medical  condition  may  have  worsened. 
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V.  UASir  PRINCIPLES  AND  assumptions  fop  the  clinical 

MANAGEMENT  Of  PREGNANT  AND  POTENTIALLY  PREGNANT  PATIENTS 

Before  consider inq  an  alternative  course  of  action  to 

existing  scheduling  systems,  there  are  several  underlying 

principles  and  assumptions  which  must  be  recapitulated. 

Any  loqlcal  and  biologically  justified  approach  must  tske 

these  into  account.  ^ 

1.  Review  and  analysis  of  the  pertinent  literature  supports  the 
amiumpt inn  that  the  developing  embryo  and  Fetuo  i»  nubject 
to  various  radiological  risks.  The  kind  and  degree  of  risks 
vary  depending  upon  the  precise  embryonic  age  at  which  the 
radiation  is  delivered,  a number  of  biological  and  environmental 
variables,  and  a number  of  physical  factors  jajch  as  the 
quantity,  type,  energy,  and  spatial  and  time  distributions 

of  the  radiation  involved. 

2.  It  is  prudent  to  assume  that  no  amount  of  medical  x-ray 
exposure  to  the  embryo  and  fetuo  is  completely  without 
effect  at  nny  time  during  pregnancy;  the  earlier  part 
of  pregnancy  appears  to  be  somewhat  more  suscept ihle  to 
radiogenic  risks  than  later  stages. 

3.  Primary  care  physicians  have  the  dual  responsibility  to 
provide  appropriate  medical  care  for  their  patients  as 
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well  ee  to  be  cognizant  of  radiological  riaka  and  to 
take  then  into  account  in  their  patient  care  decialona. 

It  ahould  be  pointed  out  that  the  physician  is  primarily 
responsible  to  the  patient  and  secondarily  to  the  fetus 
or  embryo.  This  is  one  of  the  underlying  assumptions 
on  which  both  the  ICRP  and  NCR P recommendations  are  baaed. 
This  is  especially  important  when  the  physician  has  to 
consider  the  health  benefits  from  the  examination  to  the 
patient  versus  the  risk  to  the  embryo  or  fetus  of  a poten- 
tially pregnant  patient. 

*.  Expert  organizations  and  governmental  agencies  can  play  an 
important  role  through  the  development  and  dissemination  of 
scientific  Information  which  can  aid  the  physician's 
decision  making » but  only  he  or  she  can  competently  make  the 
final  decision  about  the  necessity  for  or  timing  of  an 
x-ray  examination.  The  competing  concerns  of  protecting 
mother  and  embryo  or  fetuo  from  radiogenic  risks,  and 
providing  the  needed  medical  care,  must  he  properly  halanced 
hy  the  patient's  physician  and  not  hy  remote  parties,  in 
order  that  one  concern  is  not  qlven  inordinate  weight  at  the 
expense  of  the  other. 

The  alternative  system  for  radiological  management  of  pregnant 
or  possibly  pregnant  women,  a pregnancy  awareness  system  for 
referring  physicians,  which  is  discussed  in  the  following 
section,  fulfills  all  of  the  above  criteria. 
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VI.  A niNirAL  APPROACH  TOR  THT  MANAGEMENT  Of  PREGNANT  AND 
POTENTIALLY  PREGNANT  PATIENTS  - AN  ALTERNATIVE  TOR 
CONS IDCRAT TON 

Given  the  foregoinq  principles  and  assumptions,  the  following 
alternative  system  to  elective  scheduling  is  suggested  for 
considerat ion.  It  emphasizes  the  collective  responsibilities  of 
referring  physician,  patient,  radioloqist,  snd  x-ray  equipment 
operator.  This  alternative  system  can  effectively  fulfill  the 
primary  goal  of  the  10  or  14-day  rules,  which  is  to  avoid  the 
unintentional  irradiation  of  a newly  fertilized  egg,  and  can  at 
l hr  name  t imr  minimize  several  major  drawbacks  inherent  in 
clrrlivr  scheduling. 

A.  Referring  Physicians 

The  referring  physician  is  the  most  important  fiprson  with 
respect  to  the  irradiation  of  a pregnant  or  potentially 
pregnant  patient.  The  referring  physician  by  an  x-ray 
request,  initiates  the  process  which  culminates  in  the  x-ray 
exposure  of  the  patient,  and  possibly  an  unborn  child.  Aa 
will  hr  discussed  helow,  radiological  personnel  can  take 
measures  to  krrp  the  exposure  to  n necessary  minimum,  hut 
the  referring  physician  must  decide  whether  nr  not  it  is 
needed  at  all.  There  have  been  reports  of  incidents  where 
physicians  have  referred  preqnont  and  potentially  pregnant 
patients  for  allegedly  unnecessary  x-ray  examinations  (the 
implication  being  that  reasonable  care  exercised  in  ordering 
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these  x-ray  examinations  would  have  led  to  their  elimination), 
hut  the  solution  of  such  a problem  is  beyond  the  scope  of 
any  existing  practical  clinical  protocol.  This  paper  must 
start  with  the  assumption  that  the  physician  is  requesting 
an  x-ray  examination  only  after  due  consideration  of  its 
necessity  in  the  treatment  of  the  patient. 

Unless  the  situation  ia  of  such  an  emergency  nature  that  the 
information  would  he  irrelevant,  the  physician  should  ascertain 
the  likelihood  that  the  patient  is  or  may  be  preqnant.  This 
is  identical  to  the  procedure  described  in  Chapter  IV,,  Item 
1 (p.  27),  One  method  which  has  been  suggested  and  used  In 
some  institutions  to  assure  that  referring  physicians  invariably 
ascertain  the  pregnancy  status  of  the  patient,  when  appropriate, 
ia  the  annotated  referral  slip.  On  the  referral  request 
itaelf,  appropriate  space  is  provided  for  the  referring 
physician  to  Indicate:  whether  the  patient  is,  ia  probably 

not,  or  may  he  pregnant;  whether  or  not  the  examination 
should  be  performed  irrespective  of  pregnancy  status; 
whether  he  would  like  to  consult  the  radiology  department 
about  the  possibility  of  modifying  the  requested  examination; 
or  whether  the  examination  should  be  postponed  for  a time. 

In  some  institutions,  a space  is  provided  on  the  referral 
slip  for  the  referring  phyoician  to  note  the  date  of  the 
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patient's  last  menstrual  period  (IMP).  The  referral  slip 
can  he  a permanent  record  of  the  consideration  of  pregnancy 
if  it  Is  appropriately  filed  and  can  be  retrieved. 

Whether  or  not  the  annotated  referral  slip  can  be  an  effective 
tool  In  assuring  that  referring  physicians  ascertain  the 
possibility  of  pregnancy  depends  upon  how  vigorously  the 
radiology  department  insists  that  referring  physicians 
complete  all  parts  of  the  referral  slip  and  sign  it. 

When,  as  a result  of  this  first  step,  the  referring  physician 
either  suspects  the  possibility  of  pregnancy  in  the  patient 
heing  considered  for  an  abdominal -area  x-ray  examination,  or 
knows  she  is  pregnant,  the  second  step  is  to  make  one  of  the 
following  choices: 

1.  proceed  with  the  referral  as  indicated;  or 

2.  cancel  the  referral;  or 

3.  consult  with  a radiologist  regarding  the  advisability 
of  either  modifying  the  extent  of  the  examination 

or  referring  the  patient  for  a non-ionizing  radiation 
examination,  such  ns  an  ultrasound  procedure;  or 

4.  postpone  the  examination  until  the  patient’s  next 
expected  menses  (in  the  case  of  a potentially  pregnant 
patient),  with  the  intention  of  further  postponing 
the  examination  until  term  if  she  is  found  to  be 
pregnant;  or 
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postpone  the  examination  until  term  (in  the  case  of  a 
patient  known  to  be  pregnant);  or 

6.  postpone  the  examination  for  a time  lees  than  term  (in 
the  case  of  a patient  known  to  be  pregnant). 

These  options  are  discussed  below. 

1.  Proceed  with  the  referral 

This  option  is  an  expression  of  those  situations  when 
the  woman's  medical  circumstances  dictate  the  need  for 
nn  examination,  regardless  of  whether  or  not  she  is 
pregnant.  All  the  aformentioned  clinical  scheduling 
recommendations  and  protocols  allow  for  the  referring 
physician  to  bypass  the  scheduling  system  in  emergencies 
or  for  immediate  needs.  Many  examinations  which  are 
performed  fall  under  this  category.  Only  when  the 
patient's  medical  circumstances  allow  the  physician 
some  latitude  can  other  options  be  considered. 

2.  Cancel  the  referral 

The  referring  physician  may  decide  to  cancel  s contemplated 
examination,  once  aware  of  the  possibility  of  pregnancy. 

The  potential  health  benefit  from  a contemplated  examination 
can  he  expected  to  be  variable,  and  this  will  depend  to  a 
large  extent  upon  the  referring  physician's  conviction  of 
its  necessity.  If  the  physician  is  very  certain  of  its 
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necessity,  then  the  probability  or  actuality  of  a 
pregnancy  Mould  not  dissuade  the  referral . If,  on  the 
other  hand,  there  is  less  certainty  of  its  necessity, 
then  it  is  not  unreasonable  to  assume  that  in  some  cases 
the  examination  may  not  be  ordered,  once  the  physician 
becomes  aware  of  the  probability  or  actuality  of  pregnancy. 
Of  course,  physicians  should  not  be  motivated  either  way 
by  an  unrealistic  notion  of  the  risks  involved  to  the 
fetus  and  to  the  mother. 

3.  Consult  about  modification 

Under  certain  clinical  circumstances,  an  x-ray  examination 
involving  fewer  exposures  than  routine  may  be  tailored  by 
the  radiologist  to  provide  the  minimum  necessary  clinical 
information  (i.e.  leas  information  than  the  routine 
procedure  would  provide)  with  less  x-ray  exposure. 

Whether  such  practices  can  prove  to  be  in  the  best 
interests  of  the  mother's  ond  child's  health  currently 
remains  controversial  and  probably  should  be  decided,  on 
nn  individual  basis.  Some  eminent  radiologists  have 
asserted  that  standardized  exams  have  been  designed  to 
provide  the  optimum  Information  and  any  less  would  entail 
a health  care  penalty.  Others  have  disagreed  and  routinely 
modify  examinations  to  suit  Individual  circumstances. 

The  referring  physician  should  he  encouraged  to  neck  the 
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advice  of  a radiologist  or  other  clinical  expert  in 
radiological  Interpretation  concerning  this  issue. 

Various  ultrasound  procedures  are  replacing  or  supplementing 
certain  x-ray  examinations.  The  referring  physician 
should  realize  that  it  is  not  yet  known  whether  diagnostic 
ultrasound  conveys  biological  risks,  and  he  should  be 
vigilant  for  such  information  appearing  in  the  medical 
literature.  However,  he  may  wish  to  consult  with  a 
radiologist  about  the  advantages  and  limitations  of  these 
procedures  where  certain  information  required  might  be 
obtained  by  ultrasound  technigues. 

Postponing  Exams 

Postponable  examinations  have  been  the  subject  of  a 
continuing  controversy,  and  there  are  several  central 
issues  which  reguire  discussion.  First,  postponement 
of  a needed  examination  for  any  appreciable  length  of 
time  involves  a health  risk  to  the  patient.  That  ie, 
there  is  a risk  that  a radiological ly  diagnosable  condition 
will  worsen  during  the  postponement  interval,  while  proper 
and  effective  treatment  may  have  been  delayed.  This  risk 
must  be  evaluated  and  weighed  aqainst  the  reduction  of 
risks  to  the  unborn  rhi)H  L, clause  of  postponement. 

Second,  there  are  two  generic  kinds  of  postponement, 
postponement  for  a tlmo  leas  than  term  and  postponement 
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abdominal  x-ray  examination  being  delivered  only  to  the 
mother,  while  the  baby  receives  no  exposure.  The  mother's 
ovaries  receive  some  x-ray  dose,  so  that  there  may  be 
potential  effects  to  her  future  children;  but  assuming 
that  the  examination  must  be  performed  at  some  time  or 
another,  postponement  will  not  alter  this  fact.  Post- 
ponement for  a time  less  than  term  results  in  both  mother 
and  child  being  irradiated.  Although  postponement  causes 
Mir  exposure  to  be  given  ni  n Inter  gestational  age, 
regardless  nf  when  during  gestot inn  it  is  irradiated, 
the  fetus  incurs  some  biological  risk;  however,  the  magnitude 
and  type  may  vary. 

A.  Postpone  the  examination  until  her  next  expected  menses 
This  option,  essentially  the  10-Day  or  14-Day  Rules  of 
the  ICRP  and  NCRP,  emphasizes  the  lengthy  postponement 
required  if  the  patient  is  found  to  be  pregnant. 

It  has  not  hern  established  whether  any  examinations 
- exist  which  should  he  performed  and  which  unequivocally 
can  be  safely  postponed  for  several  months  without 
detriment  to  the  patient's  medical  well-being.  Never- 
theless, this  option  exists  as  a logical  alternative 
course  of  action  for  those  physicians  who  feel  their 
pat ient 's  circumstances  fit  the  restricted  criteria.  As 
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explained  earlier*  postponement  of  examinations  which 
the  physician  would  not.  be  willing  to  postpone  until 
term  or  until  the  latter  part  of  gestation  if  the  woman 
is  found  to  be  pregnant,  may  result  in  more  risks  to  the 
patient  and  her  possible  child  then  are  avoided. 

5. Postpone  the  e xqmlnaHon  until  term 

Option  (5)  is  postponement  until  term  for  those  known 
pregnant  patients  whose  medical  well-being  would  not 
suffer  by  delay  of  diagnosis  and  treatment,  in  the 
considered  opinion  of  the  referring  physician.  The 
arguments  for  snd  against  this  option  are  similar  to 
those  given  for  Option  (4).  Of  course,  depending  upon 
when  during  a particular  patient's  pregnancy  the  issue 
arises,  the  delay  involved  may  be  days  or  months  long, 
and  the  medical  risks  from  the  delay  might  vary  accordingly. 

fu Postpone  the  examination  until  later  in  gestation 

Post ponement  of  an  nbdominol  x-ray  examination  of  a 
known  pregnant  patient  for  a time  less  than  term,  Option 
(6),  results  in  x-ray  exposure  to  both  mother  and  fetus 
as  previously  mentioned.  Since  the  fetus  is  exposed  at  a 
time  later  in  gestation  than  It  would  have  been  without 
postponement,  the  kind  and  magnitude  of  biological  risks 
to  which  it  is  subject  may  he  different.  However,  there 
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appears  to  he  no  time  durinq  gestation  when  the  embryo 
ond  fetus  can  he  exposed  to  x radiation  without  any  risk 
oT  some  biological  effect. 

It  is  not  unreasonable  for  a physician  to  delay  ordering 
an  x-ray  exsaination  on  a pregnant  woman,  if  the  need 
for  the  examination  ia  questionable  at  the  time,  if  he 
feels  there  is  an  excellent  chance  that  the  woman’s 
condition  will  improve  spontaneously,  and  if  he  believes 
the  possibility  of  adverse  consequences  from  delay  is 
remote.  If  her  symptoms  ore  not  indicative  of  a serious 
_ scute  condition  which  requires  prompt  treatment,  and  if 

the  condition  will  likely  improve  without  the  examination, 
a delay  could  be  medically  justified  and  would  have  the 
aide  benefit  of  aparinq  the  fetus  from  x-ray  exposure. 

It  ia  not  clear  how  often  these  restricted  circumstances 
miqht  occur,  but  the  alternative  should  be  available  to 
the  physician /pat lent  as  8 matter  of  principle. 

B • Patients,  radiologists,  and  x-ray  equipment  operators 

Part icipat ion  in  nvoidinq  medical  x-ray  exposure  of  the 
human  embryo  and  fetus  involves  more  persons  than  the 
referrinq  physician.  The  x-ray  examination  process  involves 
three  main  processes:  the  determination  that  a patient  will 

underqo  the  examination,  the  conduct  of  the  x-ray  examination, 
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and  the  interpretation  of  the  examination  results.  The 
referring  physician  is  indeed  involved  in  the  first  stage; 
however,  even  at  this  stage,  s second  party,  the  patient 
herself,  has  a key  role  to  perform. 

thfi_s  imp  leal-,  but  most  important,  task  she  can  do  is  inform 
the  referring  physician  if  she  suspects  or  knows  that  she 
is  preqnnnt.  She  should  also  inform  her  physician  about 
any  previous  x-ray  examinations  she  has  had.  This  examination 
history  may  be  beneficial  in  eliminating  the  need  for_ 
some  examinations,^  if  a recent  examination  can  provide  the 
information  needed,  finally,  knowing  that  she  is  scheduled 
to  receive  an  x-ray  examination  of  the  abdominal  area,  the 
patient  should  postpone  a planned  pregnancy  until  after  the 
examinat ion. 

The  person,  usually  a technologist,  who  performs  the  x-ray 
examination  is  instrumental  in  determining  the  dose  received 
hy  the  patient  end  hence  the  embryo  or  fetus.  It  is  beyond 
the  scope  of  this  Technical  Overview  to  discuss  in  detail 
all  the  factors  which  should  he  considered  by  the  operator 
in  properly  performing  an  x-ray  examination.  However,  a few 
points  should  he  stressed.  Before  performing  an  abdominal 
ares  examination  on  a woman  who  is  or  may  be  pregnant,  the 
operator  nhould  oak  her  wticther,  or  not  she  suspects  she  may 
hr  pregnant.  In  those  situations  where  the  patient  is 
or  may  he  pregnant,  the  operator  should  notify  the  physician 
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in  charge i usually  a radiologist,  before  performing  the 
examination. 

The  x-ray  exposure  of  any  patient  should  be  kept  to  a 
necessary  minimum  in  the  performance  of  an  x-ray  examination 
by  use  of  proper  technique  factors,  proper  film-screen 
combinations,  coilimation  to  the  area  of  interest,  and  the 
other  well-known  factors  Involved  in  quality  radiologic 
technology.  A facility  quality  assurance  program  can  be 
important  in  reducing  the  need  Tor  repeat  examinations  and 
hence  in  avoidinq  unnecessary  radiation  exposure.  However, 
these  procedures  are  especially  important  when  a pregnant 
woman  is  qiven  an  x-ray  examination,  because  a developing 
embryo  is  being  exposed  as  well  as  an  adult. 

Although  not  directly  associated  in  time  with  this  staqe  of 
the  examination,  as  previously  discussed,  the  referring 
physician  can  influence  the  conduct  of  the  examination  by 
consulting  with  the  radiologist  about  the  patient's  pregnancy 
and  clinical  history.  The  radiologist,  based  upon  the 
referring  physician's  needs,  can  then  advise  on  the  feasibility 
of  modifying  the  examination  to  reduce  fetal  exposure  and 
determine  the  procedures  to  he  followed  by  the  machine 
operator  during  the  conduct  of  the  examination.  Based  upon 
the  particular  examination  and  the  clinical  needs,  the 
radiologist  may  also  provide  guidance  concerning  the  use  of 
fetal  shielding. 
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The  radioloqlst  also  has  the  responsibility  for  the  final 
stage  of  the  examination  process,  that  of  analyzing  the 
results.  It  is  incumbent  upon  him  to  provide  feedback 
to  the  referring  physician  and  the  machine  operator  to 
improve  their  practices,  if  necessary,  for  example,  should 
he  observe  an  unsuspected  fetus  in  the  field  of  view, 
the  radiologist  Should  notify  both  the  referring  physician 
and  operator  to  increase  their  awareness  of  the  need  to  ask 
female  patients  about  their  pregnancy  status  prior  to  the 
ordering  and  performance  of  abdominal  x-ray  examinations. 
Through  this  feedback  process,  the  radiologist  can  influence 
the  future  actions  of  both  referring  physicians  and  x-ray 
technologists. 
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VII.  Discussion 

The  clinical  approach  under  consideration  here  differs  from 
existing  programs  in  three  important  respects: 

(1)  it  emphasizes  that  each  patient's  case  should  be 
handled  individually  (i.e.  no  single  rule  is  applicable  to 
alt  patients):  (2)  it  discusses  procedures  which  are  applicable 
throughout  pregnancy,  not  just  during  the  first  month; 

(3)  it  emphasizes  the  responsibilities  for  all  parties 
concerned  - the  patient,  the  referring  physician,  the 
radiologist,  and  the  x-ray  equipment  operator. 

On  the  basis  of  the  discussion  presented  in  this  Technical 
Overview,  two  realizations  become  apparent,  first,  the 
referring  physician's  judgment  is  the  critical  key  to 
any  efforts  to  reduce  unnecessary  medical  x-ray  exposure 
to  fetuses,  since  it  is  the  decision  of  the  referring 
physician  which  places  an  individual  into  the  x-ray  examination 
process.  There  is  no  satisfactory  way  of  avoiding  that  role 
without  causinq  undesirable  medical  consequences,  nor  can 
the  rules  imposed  by  remote  parties  be  expected  to  alleviate 
more  risk  of  undesirable  consequences  than  they  may  cause. 

The  referring  physician's  judgment  has  always  been  important, 
even  where  elective  scheduling  has  been  practiced.  Tho 
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promulgation  of  elective  scheduling  recommendations  and 
their  practice  in  certain  institutions  may  have  tended  to 
obscure  the  fact  that  referring  physicians  must  choose 
between  severs!  alternative  courses  of  action,  no  one  of 
which  is  universally  appropriate  for  oil  pregnant  and 
possibly  pregnant  patients. 

Second,  the  referring  physician  cennot  claim  to  have 
considered  all  pertinent  aspects  of  the  patient's  condition 
when  ordering  an  examination  (or,  for  that  matter,  a drug), 
unless  some  effort  has  been  made  to  inquire  whether  the 
patient  is  or  may  be  pregnant.  Nor  can  the  physician 
adequately  weigh  the  merits  of  the  other  options  without 
this  information. 

Gr>ce  the  referring  physician  has  made  a decision  to  proceed 
with  an  examination,  the  patient,  the  radiologist,  and  the 
x-ray  machine  operator  all  play  vital  roles  in  keeping  the 
subsequent  exposure  to  awninimum.  Although  redundancies 
appear  in  the  system,  they  serve  a useful  purpose  in  insuring 
that  the  process  is  effective. 

In  summary,  when  considering  abdominal  x-ray  examinations 
for  a female  patient  of  childhenring  age,  the  referrinq 
physician  should  take  positive  steps  to  ascertain  and 
document  whether  the  patient  may  be  pregnant.  He  should 
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also  posMii  i realistic  understanding  of  the  nature  end 
degree  of  the  risks  to  the  developing  embryo  from  diagnostic 
radiological  procedures.  With  this  inf onset  ion*  the  physician 
can  choose  between  the  available  courses  of  action  with 
roopoct  to  the  women's  and  the  potential  child's  health 
rare.  Proper  conduct  of  the  examination,  feedback  of 
information  to  the  referring  physician  and  machine  operator, 
and  actions  the  patient  can  take  are  also  important  in 
improving  the  total  patient  management  process.  These  steps 
collectively  appear  to  he  a more  suitable  response  to  the 
complexities  Involved  in  the  radiological  care  of  pregnant 
sod  potentially  preqnant  patients  than  elective  scheduling 
rout ines. 
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XRqys  And  Pregnancy 


f he  pttienUa!  nsk  m\id\ed  tnanx  «> 
administered  to  a pregnant  n-oman  de- 
pends on  a sariety  of  factor*.  The 
drtuhtn  h heihrr  to  order  on  x ray 
i htmld  be  left  to  the  physician.  but  a 
noman  h Ho  is  pregnant — or  thinks  she 
might  be—<  an  take  steps  that  may 
hetp  avoid  an  unnecessary  x ray  or 
redute  exposure  ifanx  ray  u advisable 

by  James  L Morrison  and  Mark  Barnett 

A great  deal  of  pobfcc  concern  has 
developed  daring  (he  past  few 
yean  over  the  possible  hazards  of  x 
rays  administered  during  pregnancy. 
Some  magazine  and  newspaper  articles 
have  exaggerated  the  risk  to  the  extent 
that  they  may  have  caused  an  unwar- 
ranted fear  of  x-ray  examinations.  Oth- 
ers have  discounted  the  risks  almost 
completely,  implying  that  there  is  noth- 
ing to  be  concerned  about . 

Whether  there  is  a risk  and.  if  to. 
the  extent  of  the  risk,  depend  on  a 
number  of  factor*  One  important  fac- 
tor. for  instance,  is  the  pari  of  the  body 
being  x rayed  Properly  performed  x- 
ray  procedures  in  which  the  mother’s 
abdomen  is  not  in  the  direct  x-ray 
beam,  such  as  examinations  of  the 
head.  neck,  teeth,  chest,  arms,  and 
legs  usually  deliver  almost  no  radiation 
to  the  unborn  child. 

Examinations  in  which  the  child  lies 
within  the  direct  x-ray  beam  expose  it 
to  considerably  more  radiation,  partic- 
ularly when  a fluoro  scope  is  used. 
Such  examinations  include  x rays  of 
the  lower  digestive  tract,  the  urinary 
tract,  lower  abdomen,  lower  back,  or 
hip  area. 

When  there  is  a risk,  the  type  and 
extent  of  the  hazard  depend  on  the 
amount  of  radiation  and  when  during 
the  pregnancy  the  exposure  occurs.  If 
a woman  receives  a radiation  dose  far 
in  excess  of  that  normally  used  for 
diagnostic  x-ray  examinations  it  can 


cause  death  of  the  developing  embryo, 
which  results  in  spontaneous  abortion. 
Thb  risk  is  greatest  when  the  radiation 
is  received  very  early  in  pregnancy — 
during  about  the  first  9 days  after  con- 
ception Such  spontaneous  abortions, 
however,  probably  cannot  be  produced 
by  the  levels  of  radiation  usuafiy  used 
in  ordinary  diagnostic  x-ray  examina- 
tion. 

Tests  with  animals  have  shown  that 
when  high  doses  of  radiation  are  ad- 
ministered during  pregnancy  the  risk  of 
major  malformations  in  the  offspring  is 
increased.  Thb  risk  is  greatest  during 
the  suge  of  pregnancy  when  the  var- 
ious body  organs  are  being  formed 
which,  in  humans,  is  the  second 
through  the  seventh  week  of  preg- 
nancy. [hiring  thb  period  the  develop- 
ing embryo  abo  b most  sensitive  to 
other  agents  that  can  cause  malforma- 
tions. such  as  drugs  and  viruses.  It  b 
generally  agreed,  however,  that  malfor- 
mations are  very  unlikely  to  occur  in 
unborn  children  as  a result  of  exposure 
to  ordinary  diagnostic  x rays. 

The  risk  of  malformations  as  a result 
of  radiation  exposure  greatly  dimin- 
ishes after  the  eighth  week  of  preg- 
nancy. Other  risks  may  be  associated 
with  exposure  later  in  pregnancy,  how- 
ever. Evidence  from  studies  of  atomic 
bombing  survivors  and  other  groups 
suggests  that  large  doses  of  radiation 
received  during  the  later  stages  of  preg- 
nancy can  produce  severe  effects  on 
the  behavior  and  intelligence  of  the 
child  through  damage  to  the  central 
nervous  system.  The  children  of  Japa- 
nese women  who  were  exposed  to 
atomic  radiation  during  pregnancy 
showed  more  of  a tendency  to  suffer 
severe  mental  retardation  than  the  chfl- 
dren  of  mothers  who  had  not  been 
exposed.  But  radiation  doses  to  these 
women  and  fetuses  were  much  higher 
and  of  a different  type  than  those  gen- 
erally used  tn  x-ray  dbgnosb,  and  it  b 


unlikely  that  diagnostic  x-ray  proce- 
dures could  produce  profound  retarda- 
tion. 

Information  from  animal  studies  sug- 
gests that  smaller  doses  of  radiation 
than  those  received  by  the  Japanese 
survivor*  could  produce  slight  effects 
on  intelligence  or  behavior  which 
would  be  very  difficult  to  measure.  It 
b not  known  whether  these  kinds  of 
subtle  effects  might  occur  u a result  of 
diagnostic  x-ray  exposures. 

Several  studies  indicate  there  b an 
increased  risk  of  leukemia  and  other 
cancer  among  children  exposed  to  ra- 
diation as  a result  of  abdominal  x-ray 
examinations  of  their  mothers  during 
pregnancy.  Although  precise  estimates 
of  risk  are  not  potsMe,  the  results  of 
several  studies  indicate  that  the  possi- 
bility of  a child  developing  cancer  be- 
fore 15  years  of  age  as  a result  of  the 
radialioo  would  be  around  one  in  a 
thousand,  assuming  a typical  two-  or 
three-film  x-ray  examination  was  made 
of  the  mother's  abdomen.  The  liveli- 
hood would  obviously  increase  some- 
what if  the  examination  involved  more 
radiation,  as  with  the  use  of  the  duo- 
no  scope. 

In  light  of  these  findu*s,  should  a 
physician  order  an  x ray  of  the  abdo- 
men for  a woman  who  b,  or  might  be, 
pregnant?  The  answer  b yes,  if  the 
physician  decides  that  an  x ray  b nec- 
essary to  protect  the  health  of  the 
mother.  In  this  case,  the  medical  bene- 
fits would  outweigh  the  risks. 

On  the  other  hand,  any  unnecessary 
abdominal  x-ray  exposure  of  a preg- 
nant woman  should  be  avoided.  The 
physician  should  be  able  to  explain  the 
reasons  for  an  x-ray  examination  and 
why  it  cannot  be  postponed  until  after 
the  baby  b bom. 

Considering  the  unlikely  probability 
of  harm,  a woman  who  has  received  an 
abdominal  x-ray  examination  before 
she  or  her  physician  knew  she  was 
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pregnant  should  not  be  alarmed.  In- 
deed. (he  undue  anxiety  could  be  more 
fcarmAjf  to  the  health  of  (he  mother  and 
child  than  the  iray*  themselves 

There  are  rare  situations  early  in 
pregnancy,  before  a woman  or  her 
physician  knows  that  she  is  pregnant, 
when  a woman  may  receive  consider- 
ably  more  than  the  usual  amount  of 
radiatioo  exposure  For  example,  the 
woman  may  have  received  a number  of 
abdominal  x-ray  procedures  over  e 
short  period  of  taw.  or  she  may  have 
received  radiation  therapy  for  the  treat- 
ment of  s disease.  Under  theee  circum- 
stances. the  woman  should  discuss  the 
possible  risks  with  her  physician. 

FDA  Is  developing  guide  lines  on 
medical  radiation  exposure  of  women 


of  childbearing  age  which  include  the 
recommendation  that  physicians  deter- 
mine whether  a patient  is  pregnant 
before  ordering  x rays.  In  addition,  a 
woman  can  lake  certain  steps  to  mini- 
mize raditfioo  exposure  to  her  unborn 
chfid  if  she  is  pregnant  or  suspects  that 
she  ought  be: 

•She  should  tdl  her  physician  if 
she  is  pregnant  or  thinks  she  mfcht  be 
so  the  physician  can  determine 
whether  to  order  the  x ray.  caned  the 
examination,  modify  it  to  reduce  (he 
amount  of  exposure,  or  use  s different 
type  of  diagnostic  test. 

• She  should  tell  her  physician 
about  any  sunder  x-ray  examinations 
that  she  may  have  bad  recently.  The 
phytidan  may  decide  not  to  order  a 


The  dei  ;st on  whether  an  abdominal  x 
ray  should  be  ordered  foe  a HvvnoX 
»hr>  d pregnant  or  think  the  might  be 
should  be  kfi  to  the  physician  if  an 
x ray  it  ordered,  the  physkian  should 
be  able  to  exptain  the  reasons  foe  it 
and  why  it  cannot  be  postponed  until 
after  the  baby  is  born. 


new  examination,  depend)  rg  on  when 
the  last  one  was  made  and  how  it 
relates  to  the  patient’s  present  medical 
condition. 

• She  should  inform  the  x-ray 
technologist  (the  person  who  takes  the 
x rays)  or  the  receptionist  about  her 
pregnancy  before  the  examination  so 
that  protective  measures  can  be  taken. 

• During  the  examination  she 
should  ask  tf*  technologist  whether  all 
necessary  precautions  have  been  taken 
to  insure  that  (he  unborn  child's  radia- 
tion exposure  wiQ  be  as  low  as  practic- 
able. 

If  a woman  who  is  not  pregnant  has 
an  x-ray  examination  of  the  abdominal 
or  pelvic  areas  she  should  try  to  avoid 
getting  pregnant  for  at  least  a month 
after  the  examination. 

One  thing  a woman,  or  any  patient, 
should  net  do  is  to  ask  for  an  x-ray 
examination.  That  decision  should  be 
left  to  the  physician. 

James  Morrison  and  Mark  Barnett  art 
with  FDA's  Bureau  of  Radiological 
Health. 
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Mr.  Rooers.  As  I see  it,  this  information  goes  more  to  the  patient 
than  the  doctor. 

Mr.  Villtorth.  That  is  correct. 

Mr.  Rogers.  I am  talking  about  getting  to  the  doctor,  the  man 
who  order  it.  I would  hope  you  would  follow  up  with  the  various 
specialties  to  make  sure  they  are  getting  out  the  word  to  their 
members  not  just  to  put  a sign  in  their  office  and  then  when  the 
doctor  says  to  the  patient,  go  take  an  exam,  she  is  probablv  going- 
ahead  and  taking  it,  I would  think.  It  seems  to  me  we  might  nave 
an  immediate  reaction  in  getting  to  the  specialists  who  will  deal  in 
this,  I would  think. 

Dr.  Kennedy.  My  feeling,  Mr.  Chairman,  is  that  these  represent 
very  positive  steps.  We  are  undertaking  these  only  after  the  Kind  of 
consultation  these  physicians  regularly  have  among  themselves  at 
annual  meetings  has  taken  place.  I would  be  surprised  if  any 
practitioner  in  that  college  is  not  aware  of  this  program.  But  I 
agree,  there  should  be  systematic  efforts  to  record  ana  to  measure 
that  kind  of  communication  among  practitioners,  and  we  will  try  to 
provide  it  for  you. 

Mr.  Rogers.  Here  is  what  I am  saying,  Mr.  Commissioner:  that 
unless  the  colleges  get  involved,  they  may  think  some  of  this  infor- 
mation put  out  by  HEW  doesn't  have  too  much  validity.  I have 
even  heard  that  from  the  professions.  So  maybe  what  I am  saying 
is  if  we  will  have  a direct  follow-up  with  those  professional  groups, 
it  might  be  helpful  rather  than  just  having  an  informational  card 
to  the  public. 

Dr.  Kennedy.  The  .poster  that  is  on  display  in  the  doctor’s  office, 
in  the  obstetricians’  and  gynecologists’  offices,  is  distributed  jointly 
by  the  Food  and  Drug  Administration  and  the  American  College  of 
Obstetricians  and  Gynecologists.  They  were  willing  to  have  their 
name  printed  on  the  same  piece  of  paper  with  us. 

Mr.  Rogers.  That  is  a step  forward,  and  I commend  you.  If  you 
will  follow  up  now  with  them  to  see  exactly  what  they  are  doing 
with  their  members,  I think  it  would  be  helpful. 

Dr.  Kennedy.  Yes,  sir. 

Mr.  Chairman,  could  I ask  your  consideration  in  rectifying  an 
oversight? 

Mr.  Rogers.  Certainly. 

Dr.  Kennedy.  I rushed  and  forgot  to  introduce  for  the  record  a 
report  we  wanted  very  much  to  get  into  the  hearing  record  on  the 
enforcement  of  the  diagnostic  x-ray  performing  standard  under  the 
Radiation  Control  for  Health  and  Safety  Act. 

Mr.  Rogers.  Without  objection,  it  will  be  made  a part  of  the 
record. 

[Testimony  resumes  on  p.  428.J 

[The  following  information  was  received  for  the  record:] 
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ENFORCEMENT  OF  THE  DIAGNOSTIC  X-RAY 

performance  standard  under  the 

RADIATION  CONTROL  TOR  HEALTH  AMO  SAFTTY  ACT  Or  1999 

JUNE  1979 
Prepared  By 

DIVISION  or  COMPLIANCE 
BUREAU  OF  RADIOLOGICAL  HEALTH 
rOOD  AND  DRUG  ADMINISTRATION 

INTRODUCTION 

This  report  will  describe  the  current  activities  of  the  Food  and  Drug 
Administration's  Bureau  of  Radiological  Health  to  carry  out  the  require- 
ments of  the  Radiation  Control  for  Health  and  Safety  Act  aa  it  appliea  to 
diagnostic  x-ray  equipment.  The  provisions  of  the  Act  and  the  Regulations 
published  subsequent  to  it  will  be  discussed.'  Areas  of  concern  in  the 
enforcement  of  the  diagnostic  x-ray  standard  and  possible  solutions  will 
be  discussed. 

SCOPE  OF  THE  ACT 

The  Radiation  Control  for  Health  and  Safety  Act,  Public  Law  90-602, 
became  effective  on  October  19,  1969,  after  more  than -14- months  of 
extensive  hearings  involving  numerous  representatives  of  government. 
Industry,  and  the  public.  Its  passage  marked  the  beginning  of  a new 
era  in  the  relationship  between  Federal  health  authorities  and  the 
electronic  products  industry. 

The  provisions  of  the  Act  apply  to  all  electronic  products  manufactured 
or  assesfcled  within  or  imported  into  the  United  States  and  its  terri- 
tories on  or  after  October  18,  1969.  The  term  "electronic  product" 
can  be  briefly  defined  as  soy  manufactured  electronic  device  which  can 
affect  the  emitted  radiation.  "Electronic  product  radiation,"  as  daflned 
by  the  Act,  includes  both  ionising  and  nonionising  electromagnetic  and 
particulate  radiation  as  well  as  sonic,  infrssonic,  and  ultrasonic  waves. 
The  broad  scope  of  these  definitions  Is  necessary  in  order  to  cover 


effectively  the  wide  range  of  coe^lex,  radix ti on -emitting  electronic 
products  that  are  cot— rc tally  aval lab la  for  consumer,  mad teal. 

Industrial  and  rasaarch  applications.  Bacausa  most  radiation  sources 
us ad  by  industry  ara  alactronlc  products,  tha  Act  has  a direct  affact 
on  tha  manufacturars  of  thasa  products. 

Tha  primary  rat  pons  ibility  for  implssMotlng  and  enforcing  tha  provisions 
of  tha  Act  has  baao  da  lags  tad  to  tha  rood  and  Drug  Administration's 
Buraau  of  Radiological  Haalth.  This  rasponsibllity  antails  tha  establlsh- 
mant  of  an  alactronlc  product  radiation  control  program  that  involves 
both  formal  regulatory  activities  and  a vsriaty  of  of  forts  in  basic 
rasaarch  and  development,  tha  lav  specifically  directs  tha  Secretary  of 
HEW  to  study  tha  conditions  of  exposure  to  electronic  product  radiation 
and  tha  resulting  biological  effects.  Tha  Bureau  also  has  astablishad 
and  is  maintaining  liaison  with  interested  parsons  both  inside  and 
outside  of  government  and  is  supporting  rasaarch  and  training  In  methods 
of  minimising  winecessary  exposure  to  electronic  product  radiation.  While 
these  general  activities  are  of  considerable  importance  In  their  own 
right,  they  ara  intended  primarily  to  support  tha  central  purpose  of 
tha  law,  which  la  to  regulate  and  control  tha  amission  of  alactronlc 
product  radiation  which  represents  a hazard  to  human  haalth  and  safety. 

Tha  principal  regulatory  authorities  provide  tha  Buraau  of  Radiological 
Health  tha  power  to  require  manufacturers  of  electronic  products  to 
correct  any  defects  relating  to  tha  (radiation)  safety  of  use  of  their 


403 


products,  and  the  authority  to  establish  and  enforce  radiation  safaty 
performance  standards  for  specific  typas  of  electronic  products.  These 
ara  tha  main  rafuiatory  powers  usad  by  tha  Bureau  in  administering  Its 
alactronic  product  radiation  control  program.  However,  In  ordar  to 
facilltata  this  effort,  tha  Bureau  also  has  tha  authority  to  require 
manufacturers  of  electronic  products  to  ms in tain  tasting  and  distribution 
records,  submit  various  reports,  and,  if  good  causa  Is  shown,  permit 
inspections  of  their  manufacturing  facilities.  The  detailed  regulations 
for  implementing  tha  Act  and  all  performance  standards  established 
under  It  *re  published  In -Title  21,  Chapter  I,  Subchapter  J of  tha  Coda 
of  Federal  Kagulations. 

DETECT  AWP  WOHCOMPLIAHCE 

Tha  TDA  Bureau  of  Radiological  Haalth  conducts  s program  of  alactronic 

product  regulatory  enforcement  for  tha  purpose  of  assuring  that  all 

radiation  aafety  dafects  and  failures  to  comply  with  standards  ara  adequately 

corrected.  The  defect  provisions  of  the  law  governs  all  products  for  which 

there  ere  no  regulatory  performance  standards.  A defect  is  considered  any 

failure  of  a product  to  meet  its  radiation  safaty  design  specifications, 

or  the  emission  of  radiation  which  craates  a risk  of  radiation  injury 

unnecessary  to  accomplish  the  Intended  purpose  of  the  product.  This 

program  includes  identification  and  verification  of  product  defects;  close 

% 

review  of  a manufacturer's  notification  of  defect;  evaluation  of  the 
seriousness  of  each  situation;  formulation  of  a practical  solution  or 
corrective  action  to  be  initiated;  and  the  supervision  of  implementation 
of  the  corrective  action  program  by  the  manufacturer  to  Its  completion. 
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The  follow inf  sequence  of  events  has  normally  occurred  In  enforcement 
compliance  actions  taken  by  tha  Bureau.  Aftar  tha  Bureau  and  manufacturer 
hava  both  bacoma  aware  of  tha  suspected  da  fact  or  failura  to  comply  with 
a standard,  tha  manufacturer  la  p row id ad  with  an  opportunity  to  subatan- 
tiats  that  no  dafact  or  failura  to  comply  axista  or  that  it  prasanta  no 
significant  risk  of  injury.  Where  corractiva  action  is  required,  tha 
manufacturar  ia  required  to  pres ant  its  proposed  plan  to  tha  Buraau  along 
with  any  corraapondanca  which  ha'  intanda  to  sand  to  uaara,  daalara, 
distributors,  and  othare  notifying  tham  of  tha  problan  and  corraction 
program.  In  addition,  tha  manufacturar  must  fully  dascrlba  this  scopa 
of  tha  product  dafact  problem  including  numbers  of  units  involvad  and 
thair  location. 

Tha  correction  plan  and  accompanying  correspond  an  c a are  raviawad  by  tha 
Buraau  flight  of  tha  intant  of  tha  Act  and  regulations.  Vhan  tha 
Bureau  is  assured  that  tha  corractiva  action  will  satisfactorily  tliminat# 
tha  dafact  or  failure  to  comply,  tha  manufacturar  is  permitted  to  commence 
implementation  of  hit  plan.  Corractiva  action  plana  that  hava  bean 
approved  by  BRH  are  usually  implemented  in  one  of  tha  following  manners; 

(1)  Corrections  are  made  to  products  indirectly  by  tha 
manufacturer' s represent stives. 

(2)  Dealers  and  distributors  are  instructed  in  proper 
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corraction  procedures  and  requested  to  perform  necessary 
repair  or  modification.  All  costs  are  borne  by  tha  original 
manufacturar. 


(3)  Modification  kits  designed  to  correct  th«  defect  irt 
transmitted  to  users  for  direct  and  s lapis  application  to 
ths  product. 

(*i>  If  rspalr  Is  not  possible  or  feasible,  the  product 
Must  be  replaced  or  a coat  refund  to  the  consumer  can  be 
required. 

Throughout  the  correction  program,  the  Bureau  Monitors  the  progress 
of  the  corrective  action  prograa.  After  the  Manufacturer  has  notified 
the  Bureau  that  the  corrections  have  all  been  completed,  an  audit  check 
of  a saaple  of  the  products  Is  arranged  by  FDA  to  verify  that  the  prograa 
has  been  satisfactorily  performed.  If,  on  the  basis  of  this  effectiveness 
check,  It  is  determined  that  the  corrective  actions  have  been  adequately 
coexisted,  the  compliance  case  is  then  closed.  • 

^ * DEVELOPMENT  Of  PERFORMANCE  STANDARDS 

The  second  principal  regulatory  authority  under  the  Radiation  Control 
Act  requires  ths  Bureau  to  establish  radiation  safety  performance 
standards. 

Performance  standards  nay  be  prescribed  for  electronic  products  if  the 
Secretary  of  HEW  determines  that  such  standards  are  necessary  for  the 
protection  of  the  public  health  and  safety.  The  standard  nay  include 
a definition  of  the  maximum  level  of  radiation  eel ss ion  permissible  from 
an  electronic  product  and  may  include  provisions  for  the  ttsting  of  the 
product  and  the  Measurement  of  their  electronic  product  radiation  amissions. 
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It  My  «l*o  require  the  attachment  of  warning  sign*  and  1 aba  Is  six]  the 
requirement  for  the  provisions  of  instructions  for  tbs  Installation, 
operation,  and  uss  of  such  a product. 

Tbs  Bureau  determines  the  need  for  a performance  standard  from  many 
factors,  including  the  results  of  biological  affects  investigations, 
product  studies,  and  reports  of  potent  lei  or  demonstrated  hazards 
associated  with  a type  of  radiation  or  a specific  product.  When  the 
problem  area  U identified,  the  Bureau  Issues  a Notice  of  Intent  in  the 
Federal  Register  announcing  Its  plana  to  proceed  with  the  development 
of  a standard  and  requesting  all  intareated  parties  to  comment.  Labora- 
tory studies  ere  required  from  both  the  engineering  end  bloeffects  view- 
points to  develop  specialized  professional  expertise  in  tha  area.  These 
studies  provide  the  Bureau  with  the  capability  to  understand  a product 
and  the  fhdlatlon  it  amlts  and  to  develop  a standard  that  Is  reasonable, 
technically  feasible  and  enforceable. 

Considerations  are  given  to  the  latest  available  scientific  and  medical 
data;  to  the  standards  currently  recommended  by  other  Federal  agenoies 
or  public  or  private  groups  having  an  expertise  In  the  particular  field 
of  electronic  product  radiation;  to  the  adaptability  of  standards  to  tha 
need  for  uniformity  and  reliability  of  tasting  and  measuring  procedures; 
and  In  tha  case  of  components  or  accessories,  the  performance  of  this 
article  when  it  is  assembled  in  s completed  product. 

Although  there  are  many  reasonable  voluntary  standards  that  could  be 
adopted , the  law  requires  BRH  to  also  stats  the  methodology  of  determining 
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compliance  with  a regulatory  standard.  Generally,  voluntary  radiation 
standards  do  not  stats  methods  of  determining  compliance  with  the  standard. 
Thus,  the  8RH  has  had  to  Invest  quits  heavily  In  developing  new  measure* 
aent  techniques  and  criteria  which  were  unavailable  prior  to  the  passage 
of  the  Act.  ~ 

Early  in  the  development  of  a BAH  performance  standard,  there  is  prepared 
a rationale  docvoeent  which  reflects  the  need  for  the  standard,  from  the 
standpoint  of  engineering  and  bloeffects  considerations,  and  the  basic 
concepts  for  assuring  radiation  safety.  This  document  is  progressively 
expanded  in  conjunction  with  the  development  of  the  standard  to  include 
the  scientific  and  technical  basis  and  other  criteria  in  support  of 
the  requirements  proposed  In  the  draft  standard.  Whets  tha  standard  has 
bean  developed  to  e point  where  it  is  both  useful  and  technically 
feasible  and  its  provisions  are  definitive,  e draft  Federal  performance 
standard  la  prepared.  This  draft  standard  includes  all  definitions, 
performance  provisions,  amission  limits,  other  required  electrical  or 
mechanical  safety  provisions,  and  tha  test  procedures  that  are  to  be 
a part  of  the  final  standard. 

Section  358(f)(1)(A)  of  the  Act  provides  that  tha  Secretary  of  HEW  mist 
consult  a Technical  Electronic  Product  Radiation  Safety  Standards 
Committee  (TEPRSSC)  which  represents  the  public  and  private  sectors 
concerned  with  the  technical  aspects  of  electronic  product  radiation 
safety.  This  cocnittee  is  consulted  prior  to  tha  promulgation  of  a 
standard  at  one  or  more  of  its  meetings.  After  a review  of  tha  draft 
standard  within  TEPRSSC  and  upon  receipt  of  their  advice,  the  proposed 
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performance  standard  it  published  for  comment  In  tht  federal  Pegister. 

It  should  be  emphasized  that  prior  to  this  publication  of  tht 
performance  standard  for  official  comment,  consultations  with  conctmtd 
individuals  and  organizations  hava  been  solicited  through  every  possiblt 
channtl.  Evtry  written  comment  or  rtcord  of  nettings  with  industry  Is 
retained  in  a public  file  which  U Included  in  the  documentary  record 
of  the  standard.  Publication  of  the  proposed  standard  in  the  Federal 
Register  provides  an  opportunity  for  additional  consent,  and  these 
coonenta  and  criticisms  are  carefully  analyzed  for  validity  and,  where 
appropriate,  changes  are  mede  in  the  proposed  standard.  A public  record 
ia  maintained  of  the  analysis  and  action  in  response  to  these  coenents. 

In  summary,  the  chain  of  events  for  the  development  of  a standard 
includes  Identification  of  a radiation  safety  concern,  delineation  of 
the  need  Tor  a standard  through  bioeffect,  product,  and  other  laboratory 
evaluations;  studies  of  Impact  and  technical  feasibility;  preparation  of  a 
"concept"  document;  preparation  of  a draft  standard,  including  significant 
associated  test  procedures  and  laboratory  capabilities;  review  by  a 
statutory  committee  (TEPRSSC);  and  publication  of  the  standard  for  comment 
in  the  Federal  Register.  All  of  these  events  occur  in  tht  open  forum  with 
user  end  manufacturers  cognizance.  Appeal  procedures  providing  for 
remedy  are  available  for  protection  of  adversely  affected  persons. 
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rt>A  PtWORAANCE  STANDARD  FOR  DIAGNOSTIC  X-RAY  EQUIPMENT 
INTRODUCTION 

Tha  X-ray  Standard,  as  all  atandarda  developed  under  the  authority  of 
P.L.  90-602,  ia  primarily  dir acted  to  tha  manufacturer  of  tha  equipment 
and  doaa  not  diractly  addraaa  nor  attempt  to  regulate  tha  uaar.  It  doaa, 
however,  provide  a eervlce  to  tha  uaar  by  making  available  x-ray  equip- 
ment that  la  certified  by  tha  manufacturer  to  meat  specified  safety 
requirement a.  In  addition,  the  Standard  require*  tha  manufacturer  to 
provide  to  the  uaar,  maintenance  schedules  adequate  to  keep  the  equipment 
In  compliance.  The  user  haa  the  obligation  to  assure  that  maintenance 
is  carried  out  although  he  Is  not  required  to  do  so  by  Federal  lav. 

Tha  requirements  contained  in  the  standard  were  developed  In  consulta- 
tion with  manufacturers  of  x-ray  coerponants,  asstmblars  of  x-ray  sy  a tarns, 
uaar  grou£i,  and  radiation  protaction  ipacialiats  of  other  governmental 
agencies.  Careful  consideration  vaa  given  to  currently  recognised 
National  and  International  radiation  protection  guidelines,  as  veil  as 
State  Regulations,  and  to  tha  latest  available  aciantific  and  medical 
data  with  respect  to  ionising  radiation. 

Public  Lav  90-602  requires  that  its  standards  be  performance  rather  than 
design  oriented.  This  ia  the  major  reason  which  precluded  the  blanket 
adoption  of  existing  r a commands t Iona  of  groups  such  as  the  Council  of 
State  Governments,  NCR?  or  XCRP.  However,  the  Bureau  did,  wherever 
appropriate,  adopt  tha  assantial  theme  covered  by  such  guides  and,  in 
addition,  incorporated  certain  new  aspects  that  have  bean  shown  to  ba 
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necessary  and  technically  feasible. 

The  diagnostic  x-ray  syatan  la  quite  different  fro*  othar  electronic 
products  which  tbs  Bureau  has  regulated  to  data.  What  Is  cooasonly 
rafarrad  to  as  an  "X-ray  Ha  china"  has  bsan  traatad  In  tha  standard  as 
a coordination  of  saparataly  manufactured  coaiponants  which  are  assembled 
into  an  Integrated  system.  Tha  nature  of  this  x-ray  systasi  and  of  its 
manufacture  prasants  somewhat  of  a uniqua  situation.  Bacausa  of  tha  " 
variety  of  coaiponants  which  nay  ba  salactad  for  tha  assembly  of  a 
system,  tha  practlca  of  combining  components  from  more  than  ona  manu- 
facturer, and  tha  influanca  of  thasa  coaiponants  on  ths  radiation 
propart las  of  tha  total  ay a tan,  wa  hava  found  it  nacassary  to  aatabliab 
requirements  applicabla  to  tha  Individual  components  as  wall  as  to  tha 
oonplata  systan.  Accordingly  tha  standard  iapoaas  spacific  responsibil- 
ltiaa  on  any  parson  engaged  in  tha  businass  of  manufacturing  major 
components  of  an  x-ray  syatan  (tha  party  conmonly  rafarrad  to  aa  tha 
factory-baaad  nanufacturar).  Also,  it  aatabliahaa  cartain  raquiramants 
for  any  parson  engaged  In  tha  businass  of  assembling  spaclfiad  components 
to  form  an  x-ray  systan  or  raplacing  or  installing  such  components  in 
an  existing  syatan  (tha  party  commonly  rafarrad  to  as  tha  assembler- 
manufacturer  or  asaanblar). 

COLLIGATION 

Ona  of  tha  nost  important  provisions  for  achlsving  a raduction  in  unnec- 
essary x-rsy  exposure  is  tha  requirement  for  proper  collimation.  Tha 
standard  requires  that  stationary  general  purpose  radiographic  equipment, 
tha  equipment  that  constitutes  tha  largest  source  of  diagnostic  exposure 
to  tha  public,  shall  ba  equipped  with  means  for  positiva  beam  limitation 
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(PBL) , that  is,  means  to  insure  the  use  of  x-ray  field  no  larger  than 
the  1m(«  receptor.  The  term  "image  receptor"  I*  used  to  denote  tht 
filfli,  fluorescent  icrwn,  or  other  imaging  device  that  may  be  used.  The 
poeitive  beam  limitation  requirement  can  ba  Mt  In  oca  of  two  vaya: 

(1)  by  providing  automatic  adjustment  of  tha  x-ray  fiald  to  that  of  the 
image  receptor~"size;  or  (2)  by  a manually  intar  locking  system  which  will 
prevent  the  production  of  x-rays  until  the  bean  Uniting  device  has 
been  adjusted  by  the  operator  to  correspond  to  a size  no  greater  than 
that  of  the  Isttge  receptor. 

REPRODUCIBILITY  AHP  HXEARITY 

A second  area  covered  by  the  standard  includes  two  requirements  directed 
toward  achieving  consistent  radiation  output,  rirst,  with  respect  to 
exposure  reproducibility,  the  standard  requires  that  for  a specific 
combination  of  tube  current,  tube  potential,  and  exposure  time,  the 
variation  in  measured  radiation  output  based  on  10  consecutive  radiation 
exposures  taken  within  a time  period  of  one  hour,  shall  have  a coefficient 
of  variation  no  greater  than  5%.  Stated  another  way,  a system  meeting 
this  requirement  will  produce  exposures  such  that  951  of  them  will  be 
within  ♦ 10%  of  their  mean. 

The  second  requirestent  intended  to  achieve  consistent  output  is  that  of 
"linearity."  This  addressss  the  repeatability  in  axposure  output  for 
different  combinations  of  current  and  time  that  should  result  in  equivalent 
exposure  output. 

The  values  suggested  in  the  standard  for  both  of  thase  requirements  were 
derived  from  an  analysis  of  data  obtained  on  old  and  new  equipment  by 


M-120  0 - 79  -27 


412 


the  Bureau  and  by  data  requested  from  industry.  The  requirements  wars 
shown  to  be  technically  ftaaibla  for  food  equipment  of  nodam  design. 
Generators  meeting  these  performance  criteria  provide  the  user  the  capa- 
bility to  develop  and  use  exposure  techniques  that  consistently  result 
in  diagnostic  radiographs  with  the  minimum  necessary  x-ray  exposure. 

HlSCELLAWtOUS  RTOUIRPCKTS 

Other  requirements  In  the  standard  Include  both  audible  and  visible 
exposure  Indicators.  With  the  advent  of  the  SC*  solid  state  exposure 
switch  contactors,  it  is  sometimes  difficult  to  )cnow  whether  or  not  an 
exposure  hat  taken  place  or  is  in  feet  in  process  since  there  Is  no 
longer  the  sound  of  the  relays  dropping  in  and  out.  This  could  lesd 
to  double  exposed,  partially  exposed,  or  non-exposed  films.  An 
adequate  signal  upon  completion  of  the  exposure,  is  an  aid  to  the  tech- 
nologist.^ It  enablts  him  to  release  the  exposure  switch  as  soon  as 
possible  after  the  exposure  which  will  help  to  lower  the  heat  input  into 
the  tube  from  unnecessary  filament  boost  time.  Another  item  in  the 
standard  specifies  e back-up  timer  be  provided  for  systems  that  are 
automatic  or  phototimed  with  a maximum  setting  equivalent  of  600  mAs  for 
general  radiography  and  2000  mAa  for  radiography  below  50  KVp. 

In  addition,  the  standard  requires  e vlstbls  signal  in  cast  the  back-up 
timer  terminates  the  exposure.  Before  exposures  can  be  resumed  e manual 
reset  will  have  to  be  accomplished  by  the  operator  at  the  main  control 
panel.  The  purpose  of  this  is  to  preclude  a series  of  retakes  due  to 
autoexposure  timer  failure. 

Another  requirement  is  for  positive  fllttr  interlock.  This  is  primarily 
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needed  in  those  situation*  where  varying  amount*  of  filtration  are  being 
used  with  * given  piece  of  equipment.  An  example  of  auch  equipment  would 
be  a unit  used  for  general  purpose  x-ray  as  well  as  for  mammography.  If 
the  unit  i*  being  used  with  0.5  wa  A1  for  mammography  and  the  tube 
potential  is  raised  above  50  kVp  for  general  radiographic  use,  the  unit 
must  be  locked  out  until  the  appropriate  filter  ia  in  placa.  In  thosa 
cases  where  there  la  no  need  to  vary  the  asxxnt  of  filtration  positive  ~ 

filter  interlock  may  be  accomplished  by  merely  installing  the  filter 
permanently. 

As  in  certain  other  national  and  international  radiation  protection 
recommerxlat ions , the  Federal  Performance  Standard  also  limits  the  leakage 
radiation  from  tube  housing  assemblies  and  beajs-limitlng  devices,  controls 
the  amount  of  filtration  in  the  useful  beam,  specifies  tabletop  thicknesses, 
and  sped  flea  the  distances  from  the  source  to  the  end  of  radiographic 
collimators  and  to  the  panel  tops  of  fluoroscopic  units. 

In  all,  there  are  over  60  individual  requirements  pertaining  to  all  types 
of  .diagnostic  x-ray  equipment  including  intraoral,  radiographic  and  fluoro- 
scopic units.  It  is  quite  detailed  and  comprehensive.  In  fact,  several 
people  have  commented  that  its  great  detail  may  tend  to  stifle  innovation. 
However,  we  feel  this  is  not  the  esse  beesuse  of  certain  variance  provisions 
which  have  been  included  ia  the  regulations  to  avoid  this  problem. 

VAJRIAHCE  PROVISIONS 

The  x-rsy  standard  is  applicable  to  all  diagnostic  x-ray  equipment  which 
includes  s great  diversity  of  types  and  uses.  It  was  recognised  that  this 
diversity  could  create  a problem  with  regard  to  the  development  of  a 
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standard  that  will  fully  control  this  product  yet  not  inhibit  the  develop- 
•ant  of  new  equipment  and  technique*.  To  hand la  this  problem,  regulations 
wara  promulgated  for  tha  issuance  of  variances  froei  tha  standard.  A manu- 
facturer will  ba  frantad  a variance  applicable  to  a total  diagnostic  x-ray 
systea  or  a major  component  If  appropriate  criteria  are  mat. 

A variance  nay  ba  granted  whan  it  is  determined  that  tha  variance  Is  so 
limited  in  its  applicability  as  not  to  justify  an  amendment  to  tba  standard 
or  is  of  such  need  as  not  to  allow  sufficient  time  for  tha  processing  of 
an  amendment  to  tha  standard.  In  addition,  tha  issuance  of  tha  variance 
is  based  upon  a da termination  that  tha  product:  (1)  utilizes  alternate 

meant  for  providing  radiation  safaty  or  protection  equal  to  or  greater 
than  that  provided  by  products  meeting  all  requirements  of  the  applicable 
standard,  or  (2)  utilizes  suitable  naans  far  providing  radiation  safety 
or  protection  and  is  required  to  perform  a necassary  function  or  is 
Intanded  for  a special  purpose  which  cannot  be  performed  or  accomplished 
with  equipment  meeting  all  requirements  of  the  applicable  standard,  or  for 
which  one  or  more  requirements  of  the  applicable  standard  would  not  be 
appropriate. 
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COMPLIANCE  MONITORING  PROCEDURES  AND  RESULTS 
INTRODUCTION 

Tb*»  primary  aspects  of  enforcement  of  the  Diagnostic  .X-ray  Standard 
include  revirw  of  menu/ aeturers ' reports  of  thair  quality  control  and 
tasting  program* , factory  lnspaction,  laboratory  performance  tasting* 
and  fiald  performance  tasting  at  usar  facilities. 

REPORTS  REVIEV 

Ona  of  tha  first  staps  in  the  enforcement  of  tha  standard  is  tha  review 
of  tha  required  manufacturers'  raports  (initial,  annual  and  nodal  changa 
raporta)  by  tha  Division  of  Compliance  Staff  In  Rockville,  Maryland.  Tha 
initial  raporta  cover,  in  detail,  tha  tasting  and  quality  control  proce- 
duras  uaad  by  nanufacturars  to  ensure  that  aach  component  naats  tha 
standard.  Vhara  thara  is  evidence  of  lnadaquata  tasting  or  poor  quality 
control,  tha  pro  gran  nay  ba  disapproved  by  tha  Buraau  and  if  this  occurs 
tha  manufacturer  nay  not  cartify  hia  product  and  thus  nay  not  an  tar  it 
into  commerce.  As  of  April  1979,  tha  Buraau  has  rsctivad  approximately 
3000  raports  from  158  nanufacturars . Of  these,  about  1450  have  baan 
reviewed  and  aubaaquantly  30  nanufacturar**  tasting  and  quality  control 
programs  war*  disapprovad  (thasa  disapprovals  vara  rescind ad  following 
corractions).  In  addition,  77  separata  product  recalls  war#  Initiated  as 
a result  of  non compliant  products  being  discovered  through  report  review. 

Ass  ember's  raports  on  tha  installation  of  certified  components  are 
required  as  a certif icatlon  mechanism  for  the  assemblers.  These  provide 
information  on  tha  location  and  types  of  certified  components  that  have 
baan  installed.  Inspections  of  installed  fiald  equipment  are  than  scheduled. 


416 
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A*  of  Kay  1978,  ve  have  recalved  50,000  assemblers ' reports  fop  new 
certified  sys terns.  An  additional  <*0,000  assemblers'  reports  fop 
certified  components  Installed  into  existing  systems  wtra  received. 

PLAMT  IHSPECTIONS 

Aftar  a manufacturer’s  testing  program  has  baan  reviewed,  it  is  nacasaary 
to  visit  tha  plant.  During  these  visits,  tha  quality  control  and  tasting 
program  is  obsarvad,  samples  may  be  randomly  salactad  for  complianca 
tasting,  instrument  calibration  programs  ara  raviavad,  and  raquirad 
racords  ara  inspactad.  Manufacturers  ara  visltad  avary  ona  to  thraa 
yaars  dapaading  on  tha  complexity  of  thair  product.  Six  saparata  product 
racalls  vara  initiatad  as  a rasult  of  nonconpliant  products  baing  dlscoverad 
during  plant  inspactions.  Wa  baliava  a large  number  of  racalls  have  baan 
praventad  by  tha  tachnical  information  axchangad  batvaan  tha  agency  and 
manufacturars  during  raport  raviaw  and  plant  inspactions.  Sinca  tha  stand- 
ard became  applicabla  in  August  1974,  tha  PDA  has  parfonrad  194  inspections 
of  factor-based  manufacturars,  both  domestic  and  oversaas. 

LABORATORY  TESTING 

Laboratory  tasting  is  performed  on  equipment  that  is  snail  and  easily 
shipped  and  assembled.  Samples  of  equipment  and  components  ara  obtained 
randomly  from  manufacturers  for  tasting  in  PDA's  Engineering  and  Analytical 
Center  in  Winchester  (VEAC),  Massachusetts  and  in  Bureau  of  Radiological 
Health  laboratories  in  Rockville,  Maryland.  Tha  testing  is  conducted  with 
state-of-the-art  equipment  and  techniques.  Tha  results  accurately  reflect 
tha  performance  of  tha  sample  under  tist . 
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To  date  the  WEAC  laboratory  has  been  conducting  compliance  tasting  of 
only  certified  dantal  x-ray  equipment,  both  intra-oral  and  panoramic. 

Coop 4 tibia  cephalometric  davicas  ara  tastad  In  conjunction  with  intra- 
oral units.  Tasting  of  mobile  and  portable  diagnostic  x-ray  equipment 
at  VEAC  has  baan  initiated. 

Practically  all  requirements  of  the  Diagnostic  X-ray  Standard  ara  tastad 
for  compliance  with  both  the  functional  and  performance  requirements. 
Functional  requirements  includa  signals,  labels,  and  required  information 
to  be  provided  to  the  user  and  assembler.  Performance  requirements 
include  colligation,  bean  quality,  accuracy  of  tube  potential,  tube 
current,  and  exposure  time.  A complete  listing  of  the  tests  is  given  in 
Table  I.  Accuracy  of  tachnique  factors  is  tested^ against  the  manufacturer’s 
specifications.  Such  specifications  are  required  to  be  provided  to  the 
user  or  purchaser,  and  equipment  is  required  to  be  in  compliance  with 
these  stated  accuracies. 


Table  1 

Listing  of  Compliance  Tests  performed  at  VEAC  on  Certified  Dental  X-ray 

Equipment.  . 

Functional  Performance 

1.  User  Information  1.  Technique  Factory  Accuracy 

a.  Rating  Charts  a.  Peak  Tube  Potential, 

b.  Technique  Factor  Tube  Current,  Exposure 

Specifications  Time  Cmust  meet  manu- 

c.  Instructions  Concerning  facturer's  own  accuracy 

Radiological  Safety  apecification) 

Procedures,  and  Precautions 

d.  Maintenance  Schedule 
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2.  Assembler  Information 

a.  Complete  and  Accurate 
Installation  Instructions 

b.  Compatibility  Specif  i cat  ions 


2.  X-ray  Baas 

a.  Field  Sica 

b.  Minimum  Sourca-Skln 
Distance 

c.  Beam  Quality 

<1.  Exposure  Reproducibility 
a.  Exposure  Linearity 


3.  Signals  and  Labels 

a.  Audible  and  Visible  Signals 
Indicating  X-ray  Production 

b.  Proper  Certification  Label 

c.  Proper  Identification  Label 

d.  Warning  Labels 

e.  Preindication  of  Technique  Factors 


To  date,  **3  tests  of  dental  systems  and  components  from  19  different 
manufacturers  have  been  completed.  The  results  are  summarized  in  Tabla  II. 


Total  compliance  was  found  in  S of  the  completed  tests. 


Results  of  Laboratory  Testing  of  43  Certified  Dental  X-ray  Systems  and 


Components. 

Functional 

Performance 

Requirement 

Humber 

Requirement 

Humber 

out  of 

out  of 

Compliance 

Compliance 

Labeling 

19 

Technique  Factor 

19 

Assembler  Informs 

i- 

Accuracy 

tion 

6 

User  Information 

14 

Field  Size 

5 

Preindication  of 

Reproducibility 

5 

Techniqus 

1 

Beam  Quality 

6 

Factors 

. 

Linearity 

1 

Rockville 


Testing  at  tha  Rockville  facility  includes  measurement  of  diagnostic 
source  assembly  leakage  radiation  and  aluminum  equivalence  of  tabletops 
and  other  materials.  In  addition,  special  follow-up  compliance  testing 
Is  performed  In  the  Rockville  laboratory. 
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To  date,  nine  diagnostic  source  assemblies  hart  been  tostsd  for  leakage 
radiation.  Ail  were  In  accordance  with  tha  Performance  Standard. 
nap  TtstiHG 

In  most  casts  It  Is  necessary  to  perform  field  tasting.  X-ray  systems 
are  frequently  large  complex  systems  assembled  on  site  from  numerous 
components  and  tbarafora  impractical  to  sample  for  laboratory  tasting. 

In  addition,  the  assemblers  play  a large  part  in  tha  ultimata  performance 
of  tha  equipment.  Field  tasting  also  permits  an  evaluation  of  individual 
assemblers. 

Field  testing  is  conducted  on  most  general  types  of  equipment,  end,  as 
further  procedures  are  developed,  will  be  expended  to  include  all  types 
of  equipment  that  can  be  practically  field  tested.  Personnel  in  the 
field  offices  of  the  Food  and  Drug  Administration  as  well  as  persons 
from  77  State  and  local  Radiological  Health  Programs  who  have  contracted 
with  the  FDA  perform  this  testing  with  our  procedures  and  equipment. 
Results  of  these  tests  are  pooled  to  attempt  to  identify  trends  that  may 
Indicate  a particular  model  or  manufacturer  who  has  a noncompliance 
problem.  Vhen  the  problem  is  identified,  a nationwide  corrective  action 
or  recall  is  initiated. 

Test  procedures  have  been  developed  for  four  general  types  of  equipment; 
lntra-oral  Dental,  Mobile  General  Purpose,  Stationary  General  Purpose 
Radiographic,  and  Fluoroscopic* spot  film.  While  the  radiographic  and 
fluoroscopic  functions  are  often  combined  in  a single  machine,  time 
constraints  may  prevent  the  performance  of  a survey  of  both  modes  of 
operation  on  a single  visit. 


420 


Ths  Items  tested  ar*  illustrated  In  Table  III.  Although  different  bean 
siting  requirsoents  apply  to  ths  various  typss  of  equipe*nt , ths  concepts 
of  the  tests  are  generally  similar. 

Table  111 

Listing  of  Parameters  Tested  in  Routine  Surveys  to  Measure  Compliance 
with  21  CF*  1020. 30 ( 31,  and  32 

functional  Performance 


1. 

Information  Provided  to  Users 

1. 

Beam  Quality 

2. 

Signals  and  Pre indicat ions  of 

2, 

Exposure  Reproducibility 

Technique  Factors 

3. 

Exposure  Linearity 

3. 

Certification,  Information,  and 

*. 

Timer  Accuracy 

Warning  Labels 

S. 

X-ray/Light  risld  Alignment 

8. 

Field  Sixe 

7. 

X-ray/Image  Receptor 

Alignment 

8. 

Light  Localiter  Intensity 

9. 

Entrancs  Exposure  Rates 

As  of  May  30,  1978,  data  have  been  taken  and  entered  into  our  computer 
on  3*10  dental,  1292  mobile,  *24*  stationary,  and  1223  fluoroscopic-spot 
film  surveys.  Overall  results  are  presented  in  Table  IV. 


The  variations  In  the  "Wuafeer  Tested**  columns  reflect  incomplete  testing 
due  to  equipment  failure,  data  that  were  rejected  in  the  editing  phase 
of  automated  data  processing,  end  the  testing  of  systems  containing  some 
or  all  concert if ied  components  such  that  ths  Standard  did  not  apply  to 
some  aspects  of  performance . 

The  results  provide  an  indication  of  overall  trends.  Further  analysis 
is  performed  to  identify  particular  manufacturers , models  or  even 
assemblers  that  are  creating  the  problems. 
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By  far  the  largest  industry  wide  problem  am  for  stationary  radiographic 
equipment  is  tha  collimation  performance.  further  analysis  has  ravaalad 
that  of  tha  cartifiad  poaltlva  beam  limitation  systems  tested,  7.36% 
vara  found  to  ba  inoparahla.  A not bar  15.5%  were  found  to  be  non compliant 
with  tha  requirements  for  ailing  to  tha  undartabla  image  racaptor.  If 
othar  functional  requirements  ara  includad,  such  as  'automatic  ratum  to 
PBL  with  changa  in  image  racaptor,  allovanca  for  adjustment  to  small ar 
flald  sitae,  and  x-ray  lockout  at  lncorract  SID(s),  than  a total  of 
37.  >i%  of  thosa  tastad  wars  found  to  ba  noncompllant  with  at  least  one 
aspact  of  tha  standard. 

Several  araas  of  noocompliaaca  ara  raflactad  in  Tab la  IV.  X-ray  fiald 
aiming  is  a problaar  in  both  tha  fluoroscopic  and  spot-film  modes  of 
operation.  The  non compliances  in  tha  category  of  primary  barrier 
transmission  ara  primarily  tha  result  of  intsrlock  nisassemblias 
resulting  in  x-ray  production  whan  tha  primary  barrier  is  not  in  position 
to  intercept  tha  bean.  Tha  problems  with  entrance  exposure  rata  ara 
primarily  a result  of  mJLscalibration  of  tha  x-ray  control  allowing 
selection  of  tuba  currant  and  exposure  time  combinations  that  dalivsr  an 
exposure  rata  in  axcass  of  that  allowed  by  tha  standard.  Entrance 
exposure  rates  as  high  as  30  R/nin  haws  bean  observed. 

As  a result  of  fiald  tasting  data,  FDA  fiald  personnel  direct  assemblers 

% 

to  Initiate  corrections  lined lately. 
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Table  XV 

RESULTS  Or  riELO  TESTS  OF  CERTIFIED  DIAGNOSTIC 
X-RAY  EQUIPMENT 


Requirement 

Stationary 
Tested  INC 

Mobile 

Tested 

INC 

Dental 

Tested 

INC 

riuoroscopic 

Tested  INC 

Beam  Quality 

3654 

2.6 

1127 

3.2 

3057 

6.4 

933 

4.8 

Indicated 
rield  Sixe 

3**  IS 

9.7 

.. 

_ 

_ 

_ 

Light /X-ray 
rield  Alignment 

3810 

0.5 

1197 

0.9 

__ 

__ 

.. 

... 

Reproducibility 

3787 

1.7 

1153 

2.2 

2628 

1.5 

912 

5.9 

Linearity 

3609 

1.6 

241 

13.6 

717 

2.6 

77 

18.1 

Light  Intensity 

3376 

6.3 

1075 

2.6 

- 

— 

— 

-- 

X-ray/IR  Alignment 

3077 

15.2 

— 

- 

— 

~ 

953 

39.1 

Combined 

P6L  Requirements 

3336 

37.2 

.. 

.. 

.. 

... 

__ 

rield  Sise 

— 

— 

— 

-- 

3242 

— 

— 

— 

Minimum  SSD 

— 

— 

1108 

1.6 

3185 

0.9 

98S 

7.4 

Entrance 
Exposure*- Rate 

.. 

.. 

.. 

.. 

.. 

1079 

16.6 

Primary  , 

Barrier  Trans 

_ — 

.. 

302 

17.8 

Note: 

— Indicates  test  is  not  perforated 
Data  as  of  June  1978 

KC  means  not  In  compliance  with  standard 


'l 
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PROBLEM  AREAS  AND  POSSIBLE  SOLUTIONS 
INTRODUCTION 

Although  some  program  measure  their  auccaas  by  tha  nv*ber  of  compliance 
cases  and  product*  recalled,  we  would  prefer  to  attain  a goal  of  lOOt 
compliance  and  taro  recalls.  Became  no  manufacturing  process  Is  perfect, 
there  will  always  be  mistakes  made  and  recalls  initiated.  Recalls  are 
■ extremely  costly  for  the  manufacturer  and  also  for  tha  regulatory 
agency  which  must  approve  and  monitor  correction  program.  It  is  our 
Job  to  minimize  these  costs  by  Improving  compliance  and  finding  problem 
quickly. 

REPORTS  REVIEW 

Reviewing  manufacturers ' quality  control  and  tasting  program  reports  can 
be  an  efficient  method  of  finding  compliance  problem  and  initiating 
national  recalls.  This  process  has  resulted  in  22  recalls  totalling 
about  3,7SO  products. 

Our  major  problem  here  is  the  sheer  number  of  reports  that  must  be 
reviewed.  The  reports  review  staff  is  backlogged  by  about  1,500  reports. 
On  the  average  a report  has  bean  on  file  with  us  m months  before  It  is 
reviewed  and  a declaration  of  non compliance  issued.  Many  products  could 
have  been  introduced  into  commerce  during  that  time  span. 

Bureau  records  show  tbst  after  a declaration  of  noncomplianca  there  is 
frequently  a relatively  long  time  period  to  the  completion  of  the  recall 
or  corrective  action  program.  This  is  due  to  tha  time  necessary  for  tha 
manufacturer  to  design  an  appropriate  correction  program  and  to  make 
corrections  in  users  facilities.  This  time  range  averages  about  17  months. 
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On*  way  to  reduce  this  problem  would  be  to  increaae  th«  reports  review 
staff  so  that  reports  could  be  acted  on  when  they  are  received.  This 
say  not  reduce  the  number  of  recalls  but  certainly  would  reduce  the 
number  of  products  recalled. 

In  addition  the  refutations  could  be  changed  to  require  reports  be 
submitted  3 months  prior  to  introduction  of  the  product  into  commerce. 
This  coupled  with  additional  positions  could  eliminate  almost  all  recalls 
due  to  report  review. 

PLANT  INSPECTIONS 

Planr  inspections  and  report  reviews  are  inseparable.  Additional 
positions  could  be  utilised  to  make  plant  inspections  more  sfflcient 
and  timely.  The  number  of  products  recalled  would  be  substantially 
reduced. 

LABORATORY  TESTING 

Although  the  laboratory  testing  program  is  a very  thorough  method  of 
testing  products  for  compliance,  it  has  the  same  drawbacks  as  the  record 
review  process.  The  lag  time  between  when  s product  is  introduced  into 
coenerce  and  when  it  Is  laboratory  tested  and  a declared  none ompl lance 
averages  about  IS  months. 

This  time  would  be  reduced  by  additional  positions  for  records  review. 
These  individuals  are  mainly  responsible  for  choosing  products  to  be 
tasted  from  the  manufacturers'  reports.  It  would  also  be  useful  to 
expand  the  facility  at  VEAC  so  that  more  products  could  be  tested  at 
the  same  time. 
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HELD  TESTING 

Field  testing  is  performed  to  develop  trends  in  factory  noncompl is nee 
so  thst  recalls  can  be  initiated  and  to  monitor  the  work  of  individual 

assemblers. 

Trends  have  been  developed  by  field  testing  but  not  quickly  enough  to 
prevent  costly  recalls.  The  total  number  of  field  tests  have  been  small 
compared  to  the  nuaber  of  products  installed  (about  15%)  and  the  number 
of  ataff  at  headquarters  have  been  inadequate  to  efficiently  evaluate 
the  test  dats. 

Va  hope  to  improve  this  situation  by  increasing  the  number  of  states 
under  coo tract  to  tha  Bureau  to  perform  field  testing.  The  agency  has 
provided  $400,000  for  this.  However,  additional  positions  at  head- 
quartars  will  be  needed  to  Improve  present  test  data  review  and  to 
handle  tha  increased  workload  devsloped  by  tha  new  contract  states. 

The  noncoopliance  rate  due  to  the  final  assembly  of  x-ray  equipment  is 
high  and  nay  be  attributed  to  assemblers  cutting  comers  in  their  final 
tests  or  not  following  manufacturers*  instructions.  One  method  of 
improving  this  situation  would  be  to  require  assemblers  to  perform  the 
rtJA  compliance  test  on  each  assembly  and  to  file  these  test  results  with 
the  Agency.  This  would  not  require  new  authority.  An  amendment  to  the 
regulations  would  be  required.  * 

Another  method  to  reduce  noncompliance  would  be  to  increase  the  number  of 
injunctions  and  civil  penalties  against  assemblers  found  to  continually 
violate  the  standard.  This  method  would  be  an  administrative  burden  that 
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would  ha-/*  to  b*  accepted  until  th*  compliance  picture  improved . 

KtCAll  SUMMARY 

Th*  following  table  sumariaes  diagnostic  x-ray  machine  recalls  and  th* 
associated  tin*  frame*  b* tween  th*  introduction  of  a product  into  commerce 
and  th*  completion  of  a recall  or  corrective  action  program.  The  source 
indicates  where  the  noncomp li ance  or  defect  was  found.  The  number  of 
recalls  column  includes  both  defect  and  non compliance  cases.  Program 
disapprovals  means  the  agency  officially  disapproved  a testing  program 
thereby  preventing  x-ray  machines  from  being  introduced  into  cosaerce. 

With  regard  to  the  time  frame  col  usns,  it  is  assumed  that  the  data 
products  are  Introduced  into  coeverce  is  the  date  the  agency  received 
the  manufacturer's  report. 


TABLE  V 


RECALL  SUMMARY  0 T DETECTIVE  AW) 
NONCOKPLIAJfT  DIAGNOSTIC  X-RAY  MACHINES 

♦ 


SOURCE 

NO.  OF 

NO.  or 

no.  or  program* 

AVERAGE  TIME  LAPSE 

IN  MONTHS  BETWEEN 

RECALLS 

PRODUCTS 

INTRODUCTION  INTO 

DECLARATION  AND 

APPEAL  6r  COR-  , 

COftfERCC  AND 
DECLARATION  OF  N/C 

APPROVAL  OT  COR- 
RECTION PROGRAM 

RECTI  ON  PROGRAM  J\ 
COMPLETION  OT  REC 

Laboratory 

Test 

11 

20,281 

5 

14.7 

3.6 

17 

Report  Review 
or  Plant 
Visit 

26 

3,747 

6 

14.1 

5.6 

7.4 

Field  Tests 

40 

30,395 

a 

11.5 

4.9 

9.5 

Manufacturer 
self  reporting 

• 19* 

19,552 

0 

19.9 

4.3 

18.6 

3 


Hots’ 

*25  additional  testing  progra*  disapprovals  were  declared  that  did  not  require  a product  recall.  The  disapprovals 
resulted  from  report  reviews. 
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Dr.  Kennedy.  Thank  you. 

Mr.  Rogers.  Does  FDA  have  any  authority,  and  are  you  regulat- 
ing or  setting  standards  for  smoke  detectors  which  contain  radioac- 
tive material? 

Dr.  Kennedy.  Again,  1 will  ask  my  colleague  to  respond  to  that. 

Mr.  Rogers.  Certainly. 

Mr.  Villforth.  We  ao  not  have  authority  for  setting  standards 
for  consumer  products,  such  as  smoke  detectors,  which  use  radioac- 
tive materials.  Those  products  that  use  radioactive  materials,  such 
as  americium,  are  under  the  control  of  the  Nuclear  Regulatory 
Commission. 

In  those  situations  where  consumer  products  like  smoke  detec- 
tors that  include  radium— and  some  smoke  detectors— are  not 
under  the  control  of  any  Federal  agency  and  are  only  controlled  by 
some  State  health  agencies;  in  such  situations,  we  have  been  work- 
ing to  develop  guidelines  for  those  State  health  departments  so 
they  can  better  understand  whether  certain  products,  say  a smoke 
detector  with  radium,  might  need  some  additional  radiation  adviso- 
ry or  consultation  or  whether  it  should  not  be  introduced  in  that 
particular  State.  We  have  worked  out  a program  through  a cooper- 
ative effort  with  these  States. 

Mr.  Rogers.  Has  the  Federal  Trade  Commission  been  involved, 
at  your  suggestion,  as  to  advertising  these  products  containing  a 
radioactive  isotope  of  some  type? 

Mr.  Villforth.  No,  sir,  we  nave  not  dealt  with  that  oiganization. 
We  have,  in  the  past,  suggested  to  the  Consumer  Product  Safety 
Commission  and  prepared  some  material  for  their  consideration  for 
those  consumer  products  which  contain  radium,  like  luminous  com- 
pounds in  wmtwatches  and,  of  course,  smoke  detectors,  that  those 
products  come  under  some  type  of  regulatory  control.  We  prepared 
some  material  for  the  Consumer  Product  Safety  Commission,  but 
the  Commission  felt  the  priority  of  such  products  was  not  high 
enough  and  it  has  not  promulgated  any  regulation. 

Mr.  Rogers.  What  about  radar?  Do  you  have  any  control  oyer 
radar?  Is  there  any  problem  with  radar? 

Mr.  Villforth.  Radar,  of  course,  is  nonionizing  radiation  which 
can  effect  uniquely  different  biological  consequences. 

The  answer  to  your  question  is  that  although  the  Radiation 
Control  for  Health  and  Safety  Act,  by  definition,  would  allow  one 
to  set  standards  for  the  radar  equipment  itself;  the  generally  ac- 
knowledged problems  of  these  types  of  products  lie  in  the  exposure 
or  the  potential  for  exposure  into  the  environment.  That  can  be 
many  miles  removed  from  the  equipment  itself. 

Perhaps  the  article  in  the  recent  issue  of  Newsweek  magazine 
amplifying  Paul  Brodeur’s  book  on  '‘The  Zapping  of  America’  best 
illustrates  the  concern  of  the  public  and  the  concern  of  some  critics 
that  there  is  a proliferation  of  electromagnetic  smog  which  we  are 
all  being  bathed  in. 

There  is  a genuine  concern  that  the  exposure  levels  to  the  public 
from  these  products,  and  particularly  the  multiplicity  of  these 
products,  needs  to  be  addressed. 

Mr.  Rogers.  What  about  computers?  Is  there  any  problem  with 
any  radiation  from  computers? 

Mr,  Villforth.  I am  not  aware  of  any  problems. 
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Mr.  Rogers.  Has  it  been  checked? 

Mr.  Viixforth.  I really,  sir,  would  not  know  quite  where  to 
check  and  wouldn’t  quite  know  where  the  problem  would  be. 

Now,  there  have  been  some  concerns  expressed  with  the  termi- 
nals, the  display  screens.  Because  those  display  screens  work  on 
the  same  principles  as  a television  receiver,  they  have  the  same 
potential  for  problems.  But  I am  not  sure  I would  know  where  to 
begin  to  look  into  computers.  I don’t  think  the  voltages  are  that 
high.  I don't  think  there  would.be  any  exposure  potential  there. 
Vacuum  tubes  of  computers  are  disappearing,  so  that  the  potential 
exposure  from  such  tubes  is  small.  I would  guess  it  would  be  a 
nonproblem. 

Mr.  Rogers.  You  think  there  is  no  problem  there  with  the 
screens? 

Mr.  Viixforth.  We  have  looked  at  the  screens.  The  National 
Institute  for  Occupational  Safety  and  Health  has  looked  at  screens 
in  some  areas,  such  as  the  newsroom  environment  where  you  have 
batteries  of  compositors  and  others  who  are  working  around  the 
clock  with  these  screens,  and  have  found  no  exposure. 

Mr.  Rooer8.  What  about  laser  beams? 

Mr.  Viixforth.  We  have  a responsibility;  we  have  a regulatory 
performance  standard  for  lasers,  yes,  sir. 

Mr.  Rogers.  What  action  has  been  taken? 

Mr.  Viixforth.  The  standard  is  in  effect  and  we  have  taken 
compliance  action  against  some  laser  products. 

Mr.  Rogers.  I see  they  are  even  being  used  now  in  discos.  Is 
there  a problem  there? 

Mr.  Viixforth.  The  problem  is  whenever  one  runs  into— I am 
smiling,  sir,  because  this  is  a very  current  problem  with  us;  the 
proliferation  of  the  use  of  lasers,  the  nonserious  use  of  lasers,  in  art 
forms,  as  in  discos,  or  the  use  of  lasers  out  in  the  Mall  in  front  of 
the  Smithsonian  Institution’s  Air  and  Space  Museum.  I would  like 
to  say  that  such  use  of  lasers  as  an  art  form  as  in  Wolf  Trap  this 
past  Saturday  night  has  caused  our  Division  of  Compliance  consid- 
erable consternation.  We  have  defined  the  groups,  the  rock  groups, 
the  show,  the  Massachusetts  Institute  of  Technology,  who  put  on 
the  show  in  the  Mall,  as  manufacturers  under  a broad  extension  of 
the  same  rationale  we  use  for  assemblers. 

Therefore,  these  groups  must  submit  the  same  type  of  initial 
report  and  be  under  the  same  regulatory  control  as  the  factory- 
based  manufacturer. 

The  problem  is  this  is  such  a new  decision  and  a new  approach 
and  the  proliferation  of  disco  and  art  forms  is  such  that  we  are 
having  a difficult  time  getting  on  top  of  the  problem. 

Mr.  Rogers.  Is  there  a problem? 

Mr.  Viixforth.  The  potential  is  there  for  some  of  the  larger 
lasers,  which  are  used  in  art  forms,  if  the  beam  strikes  people  in 
the  audience.  And  the  problem  is  burns  of  the  eye;  damage  to  the 
retina  from  the  high  energy  of  the  beam  hitting  the  eye,  impacting 
on  the  retina  and  causing  retinal  burn. 

Mr.  Rogers.  Could  this  happen  in  a disco? 

Mr.  Viixforth.  It  could  happen  in  a disco.  It  could  happen  at 
Wolf  Trap,  it  could  happen  in  the  Mall;,  in  a variety  of  places. 
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Mr.  Rogers.  In  other  words,  if  that  beam  hits  the  eye  of  the 
person,  it  could  cause  damage? 

Mr.  VitxroRTH.  If  the  beam  is  of  a high  enough  power  of  a 
certain  type  laser,  unquestionably,  yes.  Our  job  has  been  to  try  to 
set  the  necessary  controls. 

Mr.  Rogers.  At  what  level  does  it  become  dangerous? 

Mr.  Villvorth.  We  have  in  our  regulatory  performance  standard 
categorized  laser  power  levels  simply  as  level  1,  2,  3,  4.  The  higher 
the  number,  the  more  the  hazard.  You  start  getting  skin  burns  and 
eye  burns  at  level  4.  Level  1 is  the  lowest  level,  and  it  would 
require  an  extensive  viewing  of  the  laser  beam,  which  is  almost  an 
unlikely  situation,  of  getting  an  exposure. 

You  find  level  3,  class  3 lasers  are  being  used  by  rock  groups. 
The  question  is,  whether  there  are  enough  mechanisms  built  in, 
interlocks;  whether  there  are  enough  controls  to  prevent  the  beam 
from  bouncing  off  of  a mirror  in  the  back  of  the  auditorium.  Are 
there  enough  controls  to  prevent  the  laser,  as  it  sweeps  across  the 
stage,  from  striking  someone  in  the  eye. 

Mr.  Rogers.  I think  if  you  would  give  us  a broader  explanation 
for  the  record— not  now. 

(The  following  information  was  received  for  the  record:] 


481 


SUMMARY  OF  PROBLEMS  RELATED  TO  LASERS 
AND  "NON-SERIOUS"  USE  OF  LASER  DEVICES 


The  FDA  has  been  concerned  about  the  growl ng  use  of  high  powered 
lasers  by  rock  groups  and  discotheque  operators.  High  powered  lasers 
are  also  being  used  to  create  vfsual  effects  In  theaters  and  plane- 
tarlums  and  In  the  advertising  Industry.  Demonstration  laser  pro- 
ducts, Including  those  for  artistic  purposes  and  entertainment,  are 
required  by  the  Agency*;  laser  product  performance  standard  (Issued 
In  1976)  to  meet  the  accessible  emission  limits  and  requirements  for 
class  I or  class  II  laser  products. 

It  Is  difficult  to  create  brilliant  visual  effects  In  large  areas 
with  class  I or  class  II  lasers,  and  hence  ma qy  producers  of  laser 
light  shows  have  been  using  class  III  or  even  class  IV  systems.  The 
emissions  from  a class  III  laser  product  pose  a definite  hazard  that 
1$  associated  primarily  with  the  direct  beam.  Emissions  from  a class 
IV  laser  product  pose  even  a greater  hazard  to  the  ^e  and  the  un- 
protected skin  from  both  the  direct  beam  and  Its  reflections.  It  Is 
therefore  Important  that  exposure  to  these  beams  be  avoided. 

In  an  effort  to  clarify  the  applicability  of  the  standard  to  laser 
light  shows,  the  FDA  In  November  1977  Issued  compliance  guidance 
which  stated  that. persons  who  assemble  these  shows  for  compensation 
are  considered  manufacturers  of  laser  products,  and  as  such  are  re- 
quired to  assure  that  their  products  comply  with  the  standard.  The 
guidance  further  stated  that  laser  light  shows  and  displays  that 
cannot  comply  with  the  standard's  requirements  for  demonstration  lasers 
because  thqy  are  class  III  or  class  IV  systems  cannot  be  Introduced 
Into  commerce  unless  a variance  (a  specific  authorization  to  deviate 
from  the  standard)  has  been  obtained. • 

Because  processing  a variance  application  or  promulgating  an  amendment 
to  the  standard  Is  a lengthy  process,  the  FDA  established  an  Interim 
enforcement  policy  In  February  1978,  which  specified  specific  guide- 
lines for  safe  operation  of  laser  light  shows  or  displays  which,  If 
followed,  would  obviate  the  need  for  enforcement  action  against  the 
laser  light  show  manufacturer.  The  Agency  has  given  a high  priority 
to  inspection  of  light  shows  to  ensure  their  compliance  to  these 
guidelines. 

Other  actions  that  the  FDA  Is  taking  In  this  area  Include  the  following: 

a.  Close  cooperation  Is  being  maintained  with  State  radiation  con- 
trol agencies.  As  an  example,  a video  tape  describing  the 
problems  and  the  Bureau's  activities  has  been  made  available 
through  the  National  Radiation  Control  Television  Network. 

b.  Draft  Suggested  State  Regulations  for  lasers.  Including  laser 
light  show  safety  criteria,  have  been  developed  In  cooperation 
with  the  Conference  of  Radiation  Control  Program  Directors,  and 
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b.  circulated  for  comment  to  all  Interested  parties.  These  draft 
reflations  have  generated  considerable  interest,  and  when  de- 
veloped In  final  will  provide  a useful  guide  for  the  adoption 
by  each  State. 

c.  The  Agency  Is  developing  educational  materials  to  be  circulated 
to  trade  magazines,  assemblers,  managers  and  owners  of  exhibi- 
tion halls,  and  other  persons  to  advise  them  of  the  potential 
hazards  and  what  steps  the  FOA  Is  taking  to  control  this 
situation. 

d.  The  FOA  Is  cooperating  with  the  Society  of  Photo-Optical 
Instrumentation  Engineers  In  seminars  on  the  laser  standard, 
which  Includes  a session  on  laser  light  show  safety  criteria. 

Regarding  the  problems  that  the  Agency  Is  experiencing  In  laser 
light  shows,  they  are  as  follows: 

1.  The  number  of  laser  light  shows  has  increased  dramatically  In  re* 
cent  years,  and  there  are  too  mary  to  deal  with  without  an  In- 
crease in  staff  to  support  this  program. 

2.  There  are  mary  nontechnical  people  Involved  in  the  management  and 
operation  of  laser  light  shows  that  have  no  conception  of  the 
potential  hazards  associated  with  lasers  and  what  It  means  to 
comply  with  the  performance  standard.  This  makes  enforcement 
difficult  and  time  consuming. 

3.  The  manufacturers  of  high  power  lasers  have  no  restrictions  re- 
garding who  they  sell  lasers  to,  and  thus  aryone  with  any  degree 

of  knowledge  or  experience  with  lasers  can  purchase  these  hazardous 
products. 

4.  Safety  cannot  be  completely  built  into  the  equipment  alone,  and 
thus  the  person  who  sets  up  the  laser  light  show  and  operates  It 
has  a major  role  to  play  in  Its  safe  operation.  Thus,  with  even 
further  amendments  to  the  performance  standard  regarding  the  pro* 
ducts's  manufacturer  may  not  result  In  increase  public  safety  and 
would  not  be  addressing  the  source  of  the  possible  problems. 
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Mr.  Rogers.  Have  you  contacted  State  and  local  health  authori- 
ties and  advised  them  of  this  and  your  standards? 

Mr.  Villforth.  We  are  working  very  closely  with  State  and  local 
health  authorities  on  this.  As  the  people  in  our  division  of  Compli- 
ance and  the  field  of  the  Food  and  Drug  Administration  get  out 
and  visit— for  example,  there  is  a group  that  is  now  in  Johnstown, 
Pa.,  looking  at  the  Blue  Oyster  Cult  rock  group  which  was  in 
Baltimore  at  the  Civic  Center  in  March.  We  nave  had  some  prob- 
lems with  them.  They  have  a new  type  of  laser,  and  wish  to 
introduce  a new  effect.  They  will  eventually  be  down  here.  So  we 
hope  to  effectively  control  the  use  of  that  laser. 

The  State  people  go  along  with  us  on  these  visits.  It  is  a learning 
experience  for  them  and  us,  and  certainly  for  the  rock  groups. 
Thus,  we  have  to  make  sure  that  the  publics  health  is  not  compro- 
mised. 

Mr.  Rogers.  What  have  you  done  to  check  your  TV  situation 
lately? 

Mr.  Villforth.  The  TV  situation,  is  similar  to  the  X-ray  situa- 
tion in  terms  of  the  levels  of  inspection.  We  review  reports;  we  visit 
manufacturers;  we  inspect  sets  in  our  laboratory  to  evaluate  them 
in  more  detail. 

Mr.  Rogers.  Have  you  found  any  lately  that  have  been  emitting 
any  radiation? 

Mr.  Villforth.  No.  Some  of  the  reasons  for  this  are  the  changes 
in  technology.  Some  of  the  problems  we  had  in  1968  were  attribut- 
ed to  certain  kinds  of  tubes— the  voltage  regulator  tubes  and  some 
of  the  circuitry  of  the  set;  there  have  been  changes  in  the  state-of- 
the-art  such  that  these  have  been  designed  out  of  the  circuitry  and 
no  longer  pose  a public  health  problem. 

We  still  have  the  potential  of  radiation  being  emitted  off  the 
front  of  the  picture  tube  which  was  there  in  1968,  but  the  changes 
in  the  circuitry  are  such  I think  we  are  satisfied  from  ones  we  have 
looked  at,  from  initial  reports,  there  has  been  a significant  change 
in  the  TV  situation. 

Mr.  Rooers.  But  you  are  still  checking? 

Mr.  Villforth.  Absolutely. 

Mr.  Roobr8.  Are  the  manufacturers  still  putting  on  the  certifi- 
cates we  required,  as  I recall? 

Mr.  Villforth.  If  they  don't  put  on  a certificate,  they  can't 
introduce  into  interstate  commerce. 

Mr.  Rogers.  Have  there  been  any  recalls? 

Mr.  Villforth.  Perhaps  there  have  been  recalls  for  noncertifica- 
tion. 

Mr.  Rooers.  But  not  from  radiation  problems? 

Mr.  Villforth.  Not  recently,  no. 

Mr.  Carter.  Mr.  Chairman. 

Mr.  Rogers.  Yes. 

Mr.  Carter.  Over  the  years  we  have  used  different  methods  of 
delivering  radiation.  At  first  we  always  think  that  it  is  extremely 
good  and  that  it  is  going  to  be  a cure-all  for  everyone. 

For  example,  since  1942,  600,000  patients  have  received  radioac- 
tive iodine  therapy  for  hyperthyroidism.  Do  we  have  any  records  to 
show  what  has  happened  to  these  people  who  have  received  thi® 
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therapy?  Have  they  developed  cancer,  leukemia  or  other  health 
problems? 

Mr.  V illforth.  We  have  the  thyrotoxicosis  study,  which  was 
started  some  years  ago,  which  looked  at  the  population  of  people 
who  were  given  these  large  doses  of  iodine-131  for  therapeutic 
purposes.  The  purpose  was  to  follow  this  population  to  see  if  there 
was  a possible  incidence  of  leukemia,  and  tne  answer  was  no;  that 
there  was  not. 

The  problem  was  that  the  project  was  terminated,  and  I can’t 
remember  the  date.  It  is  in  the  material  we  have  submitted  for  the 
record.  The  problem  was  that  we  didn’t  look  at  them  long  enough 
to  see  the  possible  latent  effects  of  leukemia  that  might  be  appear- 
ing, say,  20  years  later. 

We  are  reexamining  that  population  base. 

Mr.  Carter.  Did  you  stop  that  study,  too? 

Mr.  Villforth.  We  are  starting  up  that  study  again. 

Mr.  Carter.  What  date  was  that? 

Mr.  Villforth.  The  thyrotoxicosis  study  started,  I think,  in  1961. 

Mr.  Carter.  With  the  use  of  radio 

Mr.  Villforth.  We  are  looking  at  patients  administered  in  1946 
up  to 

Mr.  Carter.  What  years  did  vou  say? 

Mr.  Villforth.  We  are  following  patients  who,  I recall,  were 
administered  radioiodine  for  therapeutic  purposes  from  1946. 

Mr.  Carter.  1942? 

Mr.  Villforth.  It  was  1942. 

Mr.  Carter.  Yes,  sir.  I am  glad  that  you  are  doing  that.  Certain- 
ly I would  like  to  see  the  results  of  the  previous  stuay. 

When  did  this  study  start?  When  was  it  first  funded? 

Mr.  Villforth.  Again,  I would  have  to  look  in  the  material. 

Mr.  Carter.  Do  you  have  any  preliminary  results? 

Mr.  Villforth.  The  original  thyrotoxicosis  study  was  basically 
negative.  It  didn’t  show  anything. 

Mr.  Carter.  Do  you  know  when  this  study  was  started,  when  it 
was  stopped,  and  how  long  it  took? 

Mr.  Villforth.  I can  look  it  up  here. 

Mr.  Carter.  You  can  include  tnat  for  the  record? 

[The  following  information  was  received  for  the  record:] 
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RESULTS  OF  THE  ORIGINAL  THYROTOXICOSIS  STUDY  AND  THE  NEW  EXTENSION 


The  Cooperative  Thyrotoxicosis  Therapy  Follow-Up  Study  was  Initiated 
by  the  Bureau  of  Radiological  Health,  then  the  National  Center  for  Ra- 
diological Health,  In  1961  following  several  years  of  planning.  The 
objective  of  the  study  was  to  determine  whether  the  Incidence  of  leukemia 
was  Increased  In  hyperthyrotd  patients  treated  with  1-131,  compared  to 
that  In  hyperthyroid  patients  treated  with  other  means.  The  study  In- 
volved the  follow-up  of  over  36,000  patients  treated  at  26  medical  centers 
In  the  United  States  and  Great  Britain.  The  role  of  the  Bureau  was 
to  coordinate  both  the  design  and  data  collection  phases  of  the  study 
and  to  analyze  the  data  once  th$y  were  collected. 

— t 

At  the  end  of  June  1968,  after  an  average  follow-up  of  approximately 
8 years  for  the  131-treated  group,  no  difference  was  observed  In  the 
Incidence  of  leukemia  or  thyroid  cancer  between  the  groups  of  patients 
treated  with  1-131  or  surgery.  Data  collection  was  stopped  at  this 
time  because  It  was  felt  that,  based  on  knowledge  at  that  time,  the 
peak  period  for  radlatlon-1 nduced  leukemia  had  passed.  This  decision 
was  based  on  the  results  from  the  studies  of  the  atomic  bomb  survivors 
In  Japan  and  patients  treated  with  radiotherapy  for  ankylosing  spondy- 
litis, the  two  large  studies  which  had  demonstrated  Increased  leukemia 
rates  associated  with  radiation  exposure.  The  peak  period  In  these 
studies  for  radf  at  Ion- Induced  leukemia  was  about  6 years  after  ex- 
posure. Furthermore,  the  probability  was  very  small  that  the  dif- 
ference between  the  1-131  and  surgical  groups  would  become  signifi- 
cant. In  addition,  continuation  of  data  collection  would  have  been 
very  expensive  (It  had  already  cost  over  $6,000,000}  and  this  money 
was  needed  In  other  programs.  Therefore,  the  reasons  for  terminating 
data  collection  In  1968  were  both  scientific  and  practical.  However, 
the  Bureau  did  make  provisions  for  centralized  storage  of  all  the 
records  from  this  study  on  the  basis  that  we  might  want  to  re-actlvate 
It  at  a later  date. 

Subsequently,  meetings  were  held  with  a number  of  participating  physi- 
cians to  explore  ways  of  continuing  analysis  of  the  study  data  and 
publishing  other  findings  of  Interest.  With  the  passage  of  time  and 
the  knowledge  that  whole  body  doses  were  In  the  range  of  Interest  for 
the  study  of  low  level  effects,  efforts  have  been  made  to  obtain 
further  funding  from  other  agencies  In  order  to  resurvqy  the  study 
population.  To  this  end,  we  Initiated  In  1977  a resurvey  of  3,000 
patients  at  one  of  the  original  participating  Institutions,  the  Kayo 
Clinic,  to  determine  morbidity  from  a mailed  questionnaire  and  mortality 
In  this  group  after  and  additional  10  years  of  observation.  This  Is 
considered  to  be  a pilot  effort  to  determine  If  effects  are  detectable 
at  this  time. 
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Mr.  Viluorth.  It  is  in  the  record,  sir.  It  is  in  that  list  of 
material  on  bioeffects. 

Mr.  Cartkr.  Now,  I’d  like  to  ask  a question  about  radiation 
treatment.  When  an  average  injection  of  radioactive  iodine  is  given 
to  a patient  with  thyrotoxicosis,  how  many  rads  are  actually  deliv- 
ered to  that  patient? 

Mr.  Villporth.  It  is  my  understanding  around  6,000  to  10,000 
rads. 

Mr.  Carter.  10,000  rads? 

Mr.  Villporth.  Around  5,000  to  10,000  rads  to  the  thyroid.  Rad, 
r-a-d,  not  millirads. 

Mr.  Carter.  To  the  whole  body? 

Mr.  Villporth.  No;  I am  talking  abouth  to  the  thyroid. 

Mr.  Carter.  I know  you  are.  I would  like  to  have  that  figure 
extrapolated  to  see  what  the  exposure  would  be  to  the  whole  body. 
If  it  is  10,000  rads  to  the  thyroid,  what  is  the  exposure  to  the  body 
as  a whole? 

Mr.  Villporth.  I can  look  that  up.  I don’t  have  it. 

The  concern  we  have— and  this  is  in  line  with  your  earlier  ques- 
tion—of  the  use  of  iodine-123  as  a potential  substitute  for  iodine- 
131,  is  if  we  can  reduce  the  dose  by  a factor  of  10  with  the  use  of 
iodine-123,  even  if  there  have  not  been  demonstrated  a lot  of  can- 
cers of  the  thyroid  from  the  use  of  iodine-131,  we  still  ought  to  and 
want  to  encourage  the  profession  to  use  the  lowest  practicable 
technique,  whether  it  is  technetium-99  as  a substitute  for  iodine- 
131,  which  can  be  done  in  some  cases,  or  iodine-123. 

You  said  something  earlier.  I would  like  to  amplify  on  it,  if  I 
may,  Dr.  Carter.  That  is  the  concern  over  the  iodine-131,  diagnostic 
levels  of  iodine-131.  We  are  collaborating  to  look  at  another  popula- 
tion of  people  who  are  administered  diagnostic  levels  of  iodine-131. 
This  is  a project  that  is  cosponsored  by  the  National  Cancer  Insti- 
tute, cofunded  by  the  National  Cancer  Institute  and  the  Nuclear 
Regulatory  Commission,  because  both  agencies  have  a mutual  con- 
cern over  the  exposure  to  the  thyroid. 

Mr.  Carter.  I congratulate  you.  We  started  out  using  it  in  1942 
and  now  we  are  trying  to  find  out  what  it  is  doing  to  us.  At  least 
you  are  aware  of  its  dangers.  This  is  one  of  the  things  we  thought 
of  as  a cure-all,  a great  miracle  method  of  diagnosing  and  treating 
diseases. 

I have  one  other  question,  Mr.  Chairman. 

In  1961,  you  began  a study  on  radiologists  which  you  say  was  not 
long  enougn.  You  have  received  no  answers;  is  that  correct? 

Mr.  Villforth.  You  are  asking 

Mr.  Carter.  I am  referring  to  your  study  on  radiologists  and  the 
likelihood  of  their  getting  cancer  or  leukemia. 

Mr.  Villporth.  We  have  not  been  as  fast  as  we  should  have  been 
in  the  analysis  of  data. 

Mr.  Carter.  Yes,  sir;  but  you  are  no  longer  funding  that  study, 
are  you?  I believe  you  said  you  stopped  funding  it,  did  you  not? 

Mr.  Villporth.  That’s  correct;  the  data  collection  phase  of  the 
study  has  been  terminated. 

Mr.  Carter.  How  are  you  ever  going  to  find  out  the  long-term 
effects  if  you  stopped  funding  it? 
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Mr.  Kennedy.  I think  there  may  be  some  confusion  here,  Dr. 
Carter.  May  I try  to  explain? 

We  have  been  contracting  outside  the  Agency  for  the  data-gath- 
ering  part  of  the  study,  and  we  are  now  doing  the  analysis  in- 
house.  We  did  terminate  the  outside  data-gathering  contracts.  So, 
in  essence  the  study  is  still  going. 

It  is  just  that  we  are  paying  for  it  in  FDA  salaries  instead  of 
outside  contracts  to  gather  the  data. 

Mr.  Carter.  When  did  you  stop  your  outside  contracts? 

Mr.  Kennedy.  What  was  the  date?  Two  years  ago,  I believe;  1976. 

Mr.  Carter.  Two  years  ago.  And  after  2 years  of  an  analysis,  you 
have  reached  one  conclusion  and  that  is 

Mr.  Kennedy.  No,  no,  Dr.  Carter,  that  was  the  only  conclusion, 
the  only  positive  conclusion  that  emerged  from  the  1961  study,  not 
from  this  study. 

From  this  study,  the  newer  sample,  we  are  continuing  the  analy- 
sis and  will  get  back  to  you  about  what  we  find,  but  it  is  not 
complete.  I do  not  think  we  have  come  up  empty  on  this  one.  I 
hope  not. 

Mr.  Carter.  Thank  you  very  kindly. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Let  me  quickly  go  into  some  questions,  if  I may. 

We  also  submitted,  I think,  some  questions  to  the  staff  to  be 
answered  for  the  record.  How  many  people  are  now  working  in  the 
Bureau  of  Radiological  Health? 

Mr.  Kennedy.  I think  I would  like  Mr.  Villforth  to  answer  that. 

Mr.  Villforth.  I am  tempted  to  say  how  many  people  are  em- 
ployed in  the  Bureau?  We  have  approximately  400  people  employed 
in  the  Bureau  of  Radiological  Health,  and  I am  satisfied  they  are 
all  working.  There  are  about  473  person-years  in  1978  committed  to 
radiological  health  efforts;  the  remaining  being  done  by  the  field 
force  of  FDA,  which  is  not  a part  of  the  Bureau  of  Radiological 
Health. 

Mr.  Rooer8.  But  you  actually  have  400  people. 

Mr.  Villforth.  About  400  people. 

Mr.  Rogers.  Not  man-years,  but  people,  persons? 

Mr.  Villforth.  Persons,  living  bodies.  Beyond  that,  we  have 
additional  numbers  of  people  working  part  time  and  some  working 
full  time  in  the  field,  and  the  amounts  to  a total  in  FDA  about  473 
person  years  for  ourselves  and  the  field  in  radiation. 

Mr.  Rogers.  How  many  in  the  field;  actual  person  in  the  field? 

Mr.  Villforth.  I can’t  answer  that  because  it  is  more  than  the 
73,  because  some  are  working  part  time  with  us  and  some  are 
doing  medical  device  inspections.  So  not  all  of  these  people  are 
working  full  time  on  radiological  health  matters.  Some  are  working 
part  time  in  radiological  health  and  part  time  on  medical  device 
matters. 

Mr.  Kennedy.  But  it  is  73  person-years  in  the  field. 

Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter.  I was  just  reading  a statement  here  from  a medical 
magazine  that  said  that  the  occurrence  of  thyroid  tumors  is  gener- 
ally between  5 and  30  years  after  radiation  exposure,  but  that  a 
person  may  develop  thyroid  tumors  as  long  as  50  years  after  radi- 
ation. 
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Thank  you,  Mr.  Chairman. 

Mr.  Rookbb.  How  does  your  employment  figure  compare  to  1972? 
U it  more  or  less? 

Mr.  Villforth.  There  were  less  in  1972. 

. Mr.  Rogers.  How  many  less,  any  idea?  You  don’t  have  to  be 
exact. 

Mr.  Villforth.  I would  say  there  are  about  50  person-years  less. 
Mr.  Rogers.  How  many  people  less? 

Mr.  Villforth.  I am  no  sure  I can  answer  that.  I have  the  data. 

Mr.  Rooers.  If  you  will  put  in  the  record 

Mr.  Villforth.  We  can  show  you  the  trends  in  our  person-years. 
Mr.  Rogers.  Has  it  been  more  or  lees? 

Mr.  Villforth.  It’s  increased. 

Mr.  Rogers.  It  is  increasing? 

Mr.  Villforth.  Yes. 

[The  following  information  was  received  for  the  record:] 

FDA  Radiological  Health  Personnel  Trend* 


Fiscal  year:  Pciiiont 

1972  408 

1973  426 

1974  436 

1975  443 

1976  466 

1977  474 

1978  473 


Mr.  Rogers.  What  is  you  budget? 

Mr.  Villforth.  The  FDA  budget  for  fiscal  year  1978  is  about  $21 
million  for  radiological  health. 

Mr.  Rogers.  What  was  it  last  year? 

Mr.  Villforth.  In  1977,  it  was  $19  million.  In  1976,  it  was  $17.6 
million. 

Mr.  Rogers.  So  it  has  been  increasing  about  $2  million? 

Mr.  Villforth.  Yes,  sir. 

Mr.  Rogers.  Do  you  have  a grant  and  a contract  program? 

Mr.  Villforth.  Yes,  sir.  _ 

Mr.  Rogers.  How  much  intramural  research  is  being  done?  Any? 

Mr.  Villforth.  In  the  ionizing  radiation  area? 

Mr.  Rogers.  Just  lump  it  all  together;  first  the  field  and  then 
you  can  break  it  down. 

Mr.  Villforth.  I don’t  have  it  in  toto,  but  let  me  give  you  an 
example  of  what  it  would  be  in  the  ionizing  radiation  area. 

Mr.  Rogers.  What  do  you  mean  you  don  t have  it  in  toto? 

Mr.  Villforth.  I don’t  have  it  in  front  of  me.  I can  get  it  for  you. 

Let  me  give  you  an  illustration.  In  the  ionizing  radiation  area, 
we  have  about  $360,000  in  grants,  about  $2.9  million  in  contracts, 
and  about  $9.9  million  in  intramural  operations.  These  funding 
leveb  reflect  our  manpower  of  approximately  311  man-years,  with 
an  average  of  something  like  $34,000  per  man-year  in  payroll  and 
other  direct  operational  expenditures.  So  our  total  ionizing  radi- 
ation program  for  fiscal  year  1978,  intramural,  extramural  grants 
and  contracts,  is  about  $12.8  million. 

I can  give  you  comparable  figures  for  the  total  Bureau,  which 
would  include  other  radiations. 
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Mr.  Roobrs.  Yes;  if  you  would  give  us  a breakdown  of  all  of  this, 
I think,  and  show  a comparison. 

[The  following  information  waa  received  for  the  record:] 


nscAi  nut  iwt-fM  kamloocal  hfalth  program  ksoukb 


Prof  an  am 

Total 

posrttas 

Total 
funds  («) 

Mom 
funds  (M) 1 

Cxtramral 
funds  (M) 1 

Wwi 

311 

126 

9.9 

2.9 

- 

30 

37 

3.2 

0.5 

Sonic 

26 

1.2 

0.9 

0.3 

Rf/micrw»w 



- 56 

2.5 

22 

0.3 

Total 



473 

20.2 

162 

- 4.0 

1 Includes  penonml  and  direct  operettas  costs  for  haadquartara  end  Ml 
’tnctote  corrects.  Merafancy  areemeets,  and  rants  for  headquarters  and  fields. 


Mr.  Roobrs.  Hasyour  budget  for  grants  and  contracts  gone  up? 

Mr.  Villforth.  The  budget,  the  disposition  between  grants  and 
contracts  and  intramural  is  partly  an  internal  decision  as  to  where 
we  feel 

Mr.  Roobrs.  I understand  that. 

Has  your  contract  program  gone  up?  Has  your  grant  program 
gone  up?  Has  your  intramural  program  gone  up  or  down? 

Mr.  Villforth.  The  total  effort  is  slightly  increased  from  what  it 
was. 

Mr.  Rogers.  Would  you  give  us  the  specifics? 

Mr.  Villforth.  Surely. 

Mr.  Rogers.  Are  there  any  areas  where  it  has  decreased? 

Mr.  Villforth.  I have,  for  example,  an  illustration,  graphic  illus- 
tration of  the  Bureau’s  total  programs. 

Mr.  Roobrs.  I am  not  asking  that.  I don’t  think  you  understood 
my  question. 

I am  saying,  has  your  grant  program  gone  down;  has  your  con- 
tract program  gone  down  or  has  your  intramural  program  gone 
down? 

Dr.  Kennedy.  What  were  the  trends  in  partitions? 

Mr.  Rogers.  That  is  what  I am  trying  to  say. 

Mr.  Villforth.  Our  grant  program  has  gone  down. 

Mr.  Rogers.  From  what? 

Mr.  Villforth.  In  1972,  the  grant  program  was  about  $2  million. 

Mr.  Rogbr8.  It  is  down  to  $300,000? 

Mr.  Villforth.  In  the  ionizing  radiation  area,  it  is  down  to  about 
$360,000  all  together. 

Mr.  Rogers.  Give  us  a breakdown  of  that  and  where  it  is  going. 

How  many  people  are  covered  in  your  grants;  how  many  people 
are  getting  grants  out  of  the  $312,000? 

Mr.  Villforth.  I believe  there  are  20-some  grants  now. 

Mr.  Rogers.  What  are  those  grants  Involved  with,  mainly? 

Mr.  Villforth.  The  majority  of  these  are  in  the  nonionizing 
radiation  area. 

Mr.  Rogers.  Doing  what? 

Mr.  Villforth.  Either  looking  at  the  biological  effects  of  light, 
ultrasound  and,  to  some  extent,  microwave  RF,  or  looking  at  meth- 
ods of  measurement,  detecting  systems. 
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Mr.  Rogers.  Would  you  let  us  have  a breakdown  of  what  those 
are,  what  results  are  being  shown,  how  long  they  have  been  in 
existence,  the  principal  investigator  and  what  results  are  coming 
about? 

Mr.  Villrorth.  Sure. 

[Testimony  resumes  on  p.  463.] 

[The  following  information  was  received  for  the  record:) 
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SUMMARY  OF  FDA/BRH 
ACTIVE  GRANTS 


TITLE:  Transfer  Mechanics  In  Irradiated  Biological  Systems 

GRANT  NO:  FO  00632-12$! 

GRANTEE:  N.Y.  State  Dept,  of  Health 

Albany,  New  York 

PRINCIPAL  INVESTIGATOR:  Harold  C.  Box 

ACTIVE  DATE:  6/1/66  - 7/31/78 
TOTAL  SUPPORT:  $276,496 
FY  1978  SUPPORT:  $17,468 

OBJECTIVES:  This  project  Is  aimed  at  achieving  an  understanding  of 
the  molecular  changes  Induced  In  biological  systems  by  Ionizing 
radiation.  Working  at  very  low  temperatures  (4°k  or  less)  primary 
radiation  products  are  being  Identified  In  biological  compounds  such 
as  peptides  and  nucleotides.  Secondary  radiation  damage  processes, 
electron  transfer,  proton  transfer  and  hydrogen  abstraction  processes 
can  subsequently  be  followed  at  higher  temperature.  The  main  expert" 
mental  tool  used  In  the  Identification  of  radiation  products  and 
processes  Is  electron-nuclear  double  resonance  (ENDOR)  spectroscopy. 

PROGRESS/SIGNIFICANT  RESULTS:  The  research  supported  by  this  grant 

was  a study  of  radiation  effects  at  the  molecular  level.  With  this 
support  a combination  of  magnetic  resonance  and  ctyogenlc  techniques 
were  developed  for  stabilizing  and  Identifying  the  Initial  chemical 
products  generated  by  Ionizing  radiation  In  biological  substances. 

The  most  basic  accomplishment  was  the  recognition  that  radiation 
damage  at  Its  most  primitive  chemical  stage  can  be  categorized  as 
arising  from  either  radl at Ion- Induced  oxidation  or  reduction. 
Primitive  oxidation  and  reduction  accounted  for  all  of  the  products 
In  almost  all  cases  with  equal  amounts  arising  from  oxidation  and 
reduction.  An  Interesting  exception,  discovered  In  the  last  year 
of  the  grant,  was  the  case  of  electrons  trapped  Intermolecularly  so 
that  no  molecular  reduction  product  was  formed.  The  phenomenon  of 
trapped  electrons,  which  occurs  only  In  the  presence  of  molecules 
of  low  electron  affinity,  provided  a unique  opportunity  for  the 
study  of  charged  particles  by  polarization  effects. 
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TITLE:  Neoplasms  In  Irradiated  Hunan  Populations 

GRANT  NO:  FD  00634-14 

GRANTEE:  University  of  Rochester 
Rochester,  New  York 

PRINCIPAL  INVESTIGATOR:  Louis  H.  Hempelmann 
ACTIVE  DATE:  1/1/64  - 12/31/79 

TOTAL  SUPPORT:  $815,610 

FY  1978  SUPPORT:  $36,577 

OBJECTIVES:  The  project  Is  a study  of  the  risks  of  neoplasias  In 
Irradiated  human  populations  with  considerable  emphasis  on  people 
treated  with  x r*ys  In  Infancy  and  on  women  given  x-ray  treatments 
to  the  breast  for  post-partum  mastitis.  The  control  groups  for 
women  given  x-ray  treatments  to  the  breast  have  been  extended  to 
Include  non-lrradlated  siblings  and  women  with  acute  mastitis  at 
New  York  Hospital  not  treated  with  x rays. 

PROGRESS/SIGNIFICANT  RESULTS:  For  20  years  breast  canc'er  has  been 

studied  by  mall  survey  In  606  women  treated  with  x rays  for  acute 
post-partum  mastitis.  Three  cases  of  cancer  developed  In  the  non- 
Irradiated  breasts  of  415  women  treated  unilaterally  and  34  In  the 
797  treated  breasts  In  the  total  population.  The  Incidence  of 
neoplasms  was  compared  with  that  of  three  non- Irradiated  control 
groups,  namely,  non- Irradiated  sisters  of  the  treated  women,  women 
with  acute  post-partum  mastitis  not  treated  with  x rays  and  their 
non- Irradiated  sisters.  The  mean  ages  of  the  treated  and  control 
groups  and  follow-up  periods  were  comparable.  Except  for  a higher 
frequence  of  chronic  cystic  mastitis,  the  risk  factors  (other  than 
radiation  exposure)  did  not  favor  the  increased  Incidence  of  breast 
cancer  found  in  the  irradiated  women.  The  relative  risk  (RR)  of 
the  treated  group  was  2.0  for  cancer  and  1.9  for  benign  neoplasms. 

A linear  dose  response  was  observed  using  total  cumulative  doses 
per  patient  (to  both  breasts)  and  the  non-lrradlated  groups  as  con- 
trols. For  comparable  total  doses,  fractionation  of  exposures  (1-2 
versus  3-4  treatments)  did  not  reduce  carcinogenic  action  of  the 
x rays.  The  latent  period  varied  Inversely  with  the  total  dose 
with  ten  years  probably  representing  the  minimum  latent  period. 
Women  over  30  at  the  time  of  irradiation  had  a higher  risk  of  de- 
veloping breast  cancer  than  younger  women.  After  a 15  year  latent 
period,  the  RR  of  the  irradiated  women  was  more  than  three  times 
that  In  the  controls  and  the  RR  of  Irradiated  breasts  was  4.7 
times  that  of  the  non-lrradlated  breasts  In  women  treated  uni- 
laterally. 

The  absolute  risk  of  developing  cancer  was  between  seven  and  ten 
cases  per  million  women  exposed  to  one  rad  per  year. 

In  another  study,  a mall  survey  of  2,873  persons  treated  with 
x rays  In  Infancy  for  alleged  thymic  enlargement,  the  obtained 
information  suggested  an  Increase  In  the  frequency  of  asthma  and 
of  rare  Illnesses  In  the  Irradiated  population  were  twice  and 
three  times  those  In  the  non-lrradlated  siblings.  Immunologic 
tests  In  a small  sample  of  the  Irradiated  population,  however, 
did  not  reveal  evidence  of  Immunologic  deficiencies  or  aber- 
rations. 

The  study  was  designed  to  determine  the  Incidence  of  radiation 
Induced  neoplasms  In  the  irradiated  population,  but  the  incidental 
finding  of  an  increase  In  rare  diseases  with  Immunologic  features 
was  unlikely  to  be  explained  by  chance.  Such  diseases  could  be 
related  to  radiation  damage  of  the  thymus  gland  In  Infancy. 
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TITLE:  Studies  of  Thermoluminescent  Dosimeter  Systems 

GRANT  NO:  FD  00639-09 

GRANTEE:  University  of  Washington 
Seattle,  Washington 

PRINCIPAL  INVESTIGATOR:  Thomas  G.  Stoebe 

ACTIVE  DATE:  FD  00639-09 
TOTAL  SUPPORT:  $389,40! 

FY  1978  SUPPORT:  $43,007 

OBJECTIVES:  The  objectives  of  this  research  program  Is  to  extend 
the  usefulness  of  thermoluminescent  dosimeter  systems  In  the  de- 
tection of  certain  nonionizing  radiations  and  to  Improve  this 
capability  for  magnesium  oxide  and  lithium  fluoride  after  x-ray, 
ultraviolet  and  ultrasonic  Irradiation,  In  samples  with  carefully 
controlled  Impurity  concentrations  and  lattice  defect  structures. 

The  techniques  used  Include  thermoluminescence  measurements,  Ionic 
conduction,  crystal  deformation,  and  optical  absorption.  These 
studies  provide  scientific  knowledge  regarding  the  relationship 
between  defect- related  properties  and  thermoluminescent  processes 
while  supplying  the  necessary  understanding  for  the  development  of 
Improved  thermoluminescent  radiation  dosimeters, 

PROGRESS/SIGNIFICANT  RESULTS:  The  higher  purity  materials  continue 
to  show  the  highest  TL  sensitivity,  as  evidenced  by  the  results  on 
the  high  purity  Spicer  samples.  Norton  crystals  are  more  readily 
available  commercial 1y,  and  further  TL  sensitivity  comparisons  need 
to  be  made  between  different  Norton  and  Spicer  crystals,  with  a 
possible  correlation  being  made  with  Impurities  responsible  for  or 
Involved  In  the  TL  Process. 

The  response  of  Spicer  crystals  between  230  and  390nm  Is  constant  to 
within  a factor  of  about  two.  This  extends  the  range  of  the  same 
observation  seen  earlier.  Sensitization  by  annealing  at  1000°C  Is 
effective  In  Increasing  TL  output  by  a factor  of  between  2 and  4; 
previous  work  Indicated  an  Increase  of  a factor  of  10  caused  by 
annealing  at  2000°C.  The  time  decay  of  the  peak  Is  about  the  same 
as  reported  earlier.  All  of  these  results  Indicate  the  generality 
of  the  observations  made  earlier,  although  additional  samples  must 
be  tested  to  provide  further  confirmation. 

Results  obtained  on  powdered  samples  and  pressed  disks  were  not  as 
promising  as  expected,  since  TL  outputs  in  all  cases  were  lower  than 
in  the  single  crystals.  However,  making  single  crystals  into  powders 
allows  one  to  homogenize  the  samples  relative  to  Impurity  content  by 
mixing  the  powders,  pressing  and  sintering.  It  Is  possible  that  the 
low  sensitivities  resulted  from  Interaction  with  humidity  In  the 
case  of  powders  and  additionally  with  the  water  used  to  produce  the 
pressed  disks.  These  experiments  of  making  Dressed  disks  are  quite 
new,  and  results  (especially  reproducibility)  should  Improve  with  ex- 
perience and  with  slight  modifications  In  procedure. 


36-120  0 - 76-29 
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TITLE:  Bi ©psychological  Studies  of  Microwave  Irradiation 
GRANT  NO:  FD  00650-06 

GRANTEE:  University  of  Kansas  Medical  Center 

Kansas  City,  Kansas 

PRINCIPAL  INVESTIGATOR:  Don  R.  Justesen 

ACT  I YE  OATE:  9/1/76  - 8/31/00 

TOTAL  SUPPORT:  5331,656* 

FY  1978  SUPPORT:  $81,174 

OBJECTIVES:  To  assess  acute  and  chronic  behavioral  and  biological 
sequelae  of  radiation  of  animals  by  microwave  energy  in  dose- 
determinate  exposures,  l.e.,  in  the  multi -mode  cavity, 

PROGRESS/SIGNIFICANT  RESULTS:  — Preliminary  work  revealed  an  inverse 
monotonic  relation  between  latency  of  the  first  prominent  peak  of  the 
visually  evoked  el ectrocortl cal  response  (YER)  (Ni)  and  cerebral 
temperature  as  elevated  in  1.0- C by  a succession  of  brief  exposures 
to  an  Intense  microwave  field.  When  brain  temperature  during  a single 
Intense  exposure  was  elevated  briefly  to  43°C  (more  than  a few 
seconds  at  this  high  level  can  be  fatal),  a curvilinear  relation  was 
observed  during  a series  of  measurements  of  the  VER  as  temperatures 
fell  toward  basal  levels.  One  gathers  from  the  much  longer  latencies 
of  YERs  that  are  observed  after  attainment  of  a very  high  temperature 
that  there  Is  a transient  but  reversible  poisoning  of  the  cerebrum  If 
attainment  of  43°C  does  not  prove  fatal.  Twenty-four  hours  after 
exposure  to  the  intense  radiation,  surviving  guinea  pigs  have  pre- 
sented no  electroencephalographlc  evidence  of  insult  and,  that  in 
which  radiation  occurred  and  that  a few  meters  away  in  which  YERs 
were  measured.  Basal  rectal  temperatures,  even  after  extensive 
handling  and  during  control  sessions,  remained  very  high  (39°C)  in 
the  guinea  pigs. 


♦Estimated  Total  Cost 
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TITLE:  Effects  of  Prenatal  . longitudinal  Study 

GRANT  NO:  FD  00654-06 

GRANTEE:  Johns  Hopkins  University 
Baltimore,  Maryland 

PRINCIPAL  INVESTIGATOR:  Mary  B.  Meyer 
ACTIVE  DATE:  1/1/72  - 7/31/79 

TOTAL  SUPPORT:  $252,425* 

FY  1978  SUPPORT:  $44,902 

OBJECTIVES:  This  is  a long-term  epidemiological  study  to  Investigate 
the  possible  effects  of  x-ray  exposure  during  fetal  life  on  subsequent 
development,  health  and  reproductive  experience  In  females.  The  study 
population  comprises  1458  females  exposed  In  utero  to  maternal  diag- 
nostic x rays  such  as  pelvimetry. 

PROGRESS/SIGNIFICANT  RESULTS:  Phase  I of  the  study  showed  a 10-15% 
increase  in  fertility  in  young  exposed  women,  based  on  ascertainment 
of  live  births  and  fetal  deaths  registered  In  Baltimore  City.  This 
statistically  significant  difference  (p  * .011)  remained  after  adjust- 
ment for  differences  between  exposed  and  control  women  in  economic, 
social  and  medical  factors. 

Phase  II  of  the  study,  a direct  follow-up  of  exposed-control  pairs  of 
women  now  aged  22-28,  continues  to  show  more  total  pregnancies  among 
exposed  women.  Exposed  In-utero  women  had  15%  more  total  pregnancies 
than  controls  In  1960-1969,  and  7%  more  In  1970-1975.  Exposed  and 
control  women  are  similar  In  number  of  siblings,  number  of  children 
wanted,  contraceptive  use,  and  frequency  of  therapeutic  abortion. 

Other  findings  suggest  possible  ex posed- control  differences  in  growth, 
development,  and  behavior.  Exposed  women  have  completed  fewer  grades 
of  school,  have  poorer  general  health,  more  menstrual  problems,  more 
of  certain  diseases  and  accidents,  and  are  heavier  for  height  than 
controls. 


*Estimated  Total  Cost 


446 


TITLE:  Cell  Damage  by  Near  UV  tight  and  Tryptophan  Photoproducts 

GRANT  NO:  FD  00658-07 

GRANTEE:  University  of  Missouri 

Columbia,  Missouri 

PRINCIPAL  INVESTIGATOR:  Abraham  Elsenstark 

ACTIVE  DATE:  2/1/76  - 5/31/79 

TOTAL  SUPPORT:  $179,286 

FY  1978  SUPPORT:  $34,048 

OBJECTIVES:  Bacterial  mutants  have  been  found  that  are  highly 
sensitive  to  visible  and  near-ultraviolet  light  and  to  a tryptophan 
photoproduct  (TP).  These  mutants  also  lack  the  ability  to  undergo 
genetic  recombination  (l.e. , they  are  recombinationless  mutants). 

The  broad  objectives  of  this  research  are:  (1)  to  complete  the 

separation  and  identification  of  the  tryptophan  photoproduct  that 
causes  these  biological  damages;  (2)  to  Identify  the  macromolecule 
with  which  tryptophan  photoproduct  Interacts  (l.e.,  i)NA,  one  of 
the  repair  enzymes,  primer  RNA,  etc.);  (3)  to  determine  the 
specific  manner  whereby  TP  Interferes  with  genetic  recombi nation, 

DNA  repair  and  replication;  and,  (4)  to  test  the  abiotic  effects  of 
TP  In  more  complex  biological  systems. 

PROGRESS/SIGNIFICANT  RESULTS:  Near  ultraviolet  (NUV)  Irradiation 

of  tryptophan  photoproducts.  Including  H202>  that  are  se1ect1vely 

toxic  to  rec  mutants  of  bacteria.  These  photoproducts  Inhibit  repair 
of  bacterTaT  single  strand  DNA  breaks  and  replication  gap  closure. 

Also,  gredtjy  enhances  NUV  Inactivation  of  bacteria  and  phage. 

In  bacteria,  two  types  of  synergism  are  operative:  at  low  H202 

concentrations,  Increased  killing  results  from  Inhibition  of  rec  A 
dependent  repair  processes;  at  high  concentrations,  synerglstTF 
killing  proceeds  Independently  of  the  functional  state  of  the  rec  A 
gene  product.  Although  killing  by  H202  a,one  can  be  directly 

correlated  with  Induction  and  capacity  to  repair  SS  breaks,  both 
genetic  and  biophysical  evidence  Indicates  synergistic  killing  of  T7 

by  NUV  plus  H202  result  of  DNA-proteln  crosslinks,  which 

prevent  DNA  injection  Into  host  cells.  This  synergism  occurs 
maximally  at  340nm,  and  may  be  dependent  upon  the  generation  of 
superoxide  anion  from  the  NUV  photolysis  of  H202  y0 

mutations  by  NUV  plus  K202^  a test^ng  SCherae  for  low  dosages 
with  long  exposures  Is  being  developed.  In  particular,  a modified 
fluctionatlon  test  has  been  utilized.  These  results  present  In- 
sights into  understanding  the  complexities  of  NUV  radiation  on 
biological  systems,  both  alone  and  in  concert  with  H2o2 


\ 


447 


TITLE:  Ultrasonic  Toxicity  Study 
GRANT  NO:  FD  00665-06 

GRANTEE:  Indianapolis  Center  for  Advanced  Research 

Indianapolis,  Indiana 

PRINCIPAL  INVESTIGATOR:  Francis  J.  Fry 

ACTIVE  DATE:  6/1/73  - 8/31/79- 

TOTAL  SUPPORT:  $582,160 

FV  1978  SUPPORT:  $110,302 

08JECTIVES:  Rapid  advances  In  the  use  of  ultrasound  as  an  atraumatic 
non-invasive  diagnostic  modality  for  clinical  medicine  has  focused 
attention  on  the  need  for  definitive  toxicity  Information  on  this 
energy  form  to  aid  In  establishing  some  answers  to  just  how  safe  Is 
this  apparently  safe  technique*  As  a significant  first  step  In 
helping  to  provide  an  answer  to  this  highly  pertinent  question,  the 
reproductive  organs  and  the  pregnant  uterus  and  fetuses  of  the  mouse 
are  being  Irradiated  In  a manner  similar  to  that  used  for  human 
clinical  diagnostic  procedures  on  these  body  tissues  and  systems  for 
which  clinical  evaluation  shows  every  evidence  of  apparent  safety* 

By  using  the  experimental  animal,  the  clinical  Information  can  be 
buttressed  and  upper  limits  of  ultrasonic  dosage  can  be  established 
in  a manner  not  appropriate  for  the  human  circumstance. 

PROGRESS/S I GN IF I CANT  RESULTS:  Ultrasound  in  a delivery  format 

similar  to  that  used  clinically  in  pulse  echo  diagnostic  techniques 
(1  MHz  frequency  range,  100  Hz  pulse  repetition  frequency)  has  been 
applied  to  the  male  mouse  testicles,  non-pregnant  female  mouse 
ovaries  and  pregnant  mouse  uterus  at  day  8 of  gestation.  The  time 
average  spatial  peak  Intensity  for  a 20  second  Irradiation  period 
at  each  matrix  site  for  onset  of  adult  mortality  In  the  males  and 
non-pregnant  females  is  essentially  70  watts/cm.  These  data  are 
for  a focused  beam  having  a 6 d8  beam  width  of  2 inn*  For  the  preg- 
nant animals,  adult  mortality  begins  at  23  watts/cm  . Significant 
changes  In  litter  size  occur  for  similar  intensity  levels.  When 
anomalies  which  occur  In  controls  are  significantly  Increased  for 
Irradiated  animals  (a  striking  feature  of  this  study  Is  the  almost 
total  lack  of  appearance  of  anomalies  In  irradiated  animals  which 
are  not  present  In  controls),  this  increased  incidence  Is  not 
always  presented  In  a unidirectional  manner  as  a function  of  In- 
creasing average  Intensity.  As  the  average  intensity  levels  are 
gradedly  Increased  to  180  watts/cm  there  Is  generally  an  In- 
creased Incidence  of  a given  bioeffect.  There  are,  however,  some 
notable  exceptions  to  this  generalization.  When  a 6 d8  beam  width 
of  4 ran  Is  used  with  the  pregnant  animals  the  adult  mortality  be- 
gins at  8 watts/cm  • 
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TITLE : Structure  of  a Cell-Lethal  Tryptophan  Photoproduct 

GRANT  NO:  FD  00674-05 

GRANTEE:  University  of  Missouri 
Columbia,  Missouri 

PRINCIPAL  INVESTIGATOR:  John  P.  McCormick 


ACTIVE  OATE:  3/1/74  - 5/31/81 


TOTAL  SUPPORT:  $128,948 

FY  1978  SUPPORT:  $32,280 

OBJECTIVES:  Near-UV  (ultraviolet)  (300-375  nm)  Irradiation  of 
oxygenated,  aqueous  tryptophan  solutions  gives  rise  to  the  mutagenic, 
cell-lethal  agent,  hydrogen  peroxide,  as  well  as  N-fornylkynurenlne 
(NFK),  and  effective,  near  UV  photosensitizer.  These  two  photoproducts 
then  enhance  the  photodegradation  of  biological  organisms,  including 
bacteria  and  bacteriophage.  It  was  found  that  ortho-acetyl fomanlllde 
(oAF,  a close  NFK  analog)  to  be  an  effective,  near-UV  photosensitizer 
for  necleoslde  photooxidation  and  hydrogen  peroxide  formation.  The 
proposed  work  will  Involve  Identification  of  the  near  UY  oAF-sensItlzed 
oxidation  products  formed  from  guanoslne,  adenosine  thymidine,  uridine, 
and  cytldlne. 

The  mechanises)  by  which  these  photosensitized  oxidations  take  place 
will  be  Investigated.  In  particular,  experiments  will  be  carried  out 
to  examine  the  possible  Involvement  of  the  superoxide  anion  and  excited 
state  (singlet)  oxygen. 

Near-UV  and  hydrogen  peroxide  effect  synergistic  killing  of  both 
bacteria  (Escherichia  coll)  and  bacteriophage  (T7).  The  proposed 
work  will  Investigate  tfie  chemical  basis  for  the  molecular  changes 
which  are  caused  by  these  agents  acting  In  concert,  Including  the 
possible  Involvement  of  the  reaction  of  hydrogen  peroxide  with  super- 
oxide anion  to  form  the  highly  oxidizing  hydroxy  radical. 

The  generality  of  these  processes  will  be  Investigated,  by  further 
examining  what  other  types  of  near-UV,  biological  chromophores  can 
act  as  photosensitizers,  what  types  of  bio-molecules  are  subject  to 
near-UV  photosensitized  oxidation  and  hydrogen  peroxide  generation, 
and  what  types  of  protection  against  this  photooxl dative  destruction 
organisms  may  possess. 


PROGRESS/SIGNIFICANT  RESULTS:  Identification  of  the  cell-lethal  Trp 

photoproduct  - Chromatographic , chemical » and biological  characteri- 
zation led  to  the  Identification  of  as  the  only  Trp  photo- 
product which  has  the  observed  (vide  supra)  selective  cell  toxicity. 


•Study  of  the  mechanism  of  H?0?  formation  - Experiments  have  revealed 
that  upon  near-uV~1rradiat18fv-Trp  Is  rapidly  transformed  to  a signifi- 
cant extent  into  NFK,  which  becomes  the  photosensitizer  which  mediates 
Is  formed  primarily  by  a pathway  Involving  0^-  ^ a 

separate  pathway  Involving  *02  also  gives  rise  to  some  HgOg. 

In  addition,  0^-  has  S0Be  other  fate  perhaps  leading  to  NFK 


formation. 


The  Involvement  of  02-  dwonstrate<j  us,ng  soo>  which 


substantially  enhanced  H909  formation  when  present  during  the 
photolysis.  c * 


Near-UV  promoted  formation  of  1L>CL  from  other  biomolecules  - 
Irradiation  of  Guo,  Ado,  Thd,  UWtor  Cyd  (or  the  corresponding  5’ 
monophosphates)  with  near-UV  In  the  presence  of  oAF  (a  close  analog 
of  NFK)  results  in  the  oxidation  of  these  compounds,  with  formation 
of  comparable  amounts  of  H202«  This  process  Is  strongly  pH  de- 
pendent, with  low  pH  being  most  favorable  for  photooxl dat Ion.  As 
well,  Irradiation  of  His,  Tyr,  and  Met  under  these  same  conditions 
gives  rise  to  H?02;  however,  when  any  of  eighteen  other  amino 
acids  are  the  substrates,  H~0~  Is  not  formed  to  ary  significant 
extent. 
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TITLE:  Ultrasonic  Radiation  on  Nucleic  Acid  and  Components 

GRANT  NO:  FO  00675-04 

GRANTEE:  Johns  Hopkins  University 
Baltimore,  Maryland 

PRINCIPAL  INVESTIGATOR:  Shlh  Y.  Wang 

ACTIVE  DATE:  6/24/74  - 11/30/80 

TOTAL  SUPPORT:  $305,010 

FY  1978  SUPPORT:  $79,648 

OBJECTIVES:  Nucleic  acids  play  a key  role  In  cellular  functions. 
Because  chemical  alterations  In  active  nucleic  acids  by  UV-,  x-,  and 
Y-ray  radiation  produce  mutagenic,  lethal,  and  other  biological 
effects,  ultraviolet  and  radiation  chemistry  and  biology  of  nucleic 
acids  have  been  In  the  foreground  of  scientific  research  for  the  past 
three  decades.  Therefore,  In  order  to  understand  the  action  of  ultra- 
sound on  biological  systems,  studies  on  ultrasonic  radiation  of  nucleic 
acids  and  their  components  are  essential  especially  In  considering  the 
Increasing  clinical  use  of  ultrasound.  The  systematic  Investigation 
will  continue  to  be  conducted  In  a dual  fashion:  (1)  the  study  of 

the  sonochemlcal  change  of  nucleic  acid  bases,  nucleosides,  and  nucleo- 
tides and  polynucleotides  at  low  levels  of  H.  Influenzae  transforming 
DNA  and  of  the  degradation  of  SY40,  x-174,  and  t7  Ma.  The  effects  of 
various  parameters  such  as  temperature,  concentration,  sonic  Intensity, 
pH,  Ionic  strength,  dissolved  Inert  gases,  etc.  will  be  examined. 

Dose  response  studies,  analyzed  by  high  pressure  liquid  chromatography 
for  the  appearance  of  sonoproducts,  the  decrease  In  the  UV  absorbancy 
of  the  reactant,  and.  In  addition,  by  radioactivity  distributions  of 
labelled  compound  after  sonlcatlon  and  chromatography* 

At  the  same  time,  the  biological  studies  will  emphasize  on  establishing 
the  threshold  conditions  of  Inactivation  of  transforming  DNA  and  of 
single  and  double-strand  degradations  of  superhelical  and  various  DNAs. 

PROGRESS/SIGNIFICANT  RESULTS:  Again  this  research  has  been  following 
two  directions:  (1)  the  study  of  the  sonochemlcal  changes2in  nucleic 
acid  components  at  a low  level  of  sonlcatlon  (0.5  - 5 W/cm  , 1 MHz) 
and  the  examination  of  sonophyslcal  effects,  l.e. , strand  breakage  in 
nucleic  aciss.  By  measuring  the  decrease  of  their  characteristic 
ultraviolet  absorbancies  and  by  analyzing  the  time- dependent  formation 
of  various  sonoproducts,  several  "threshold11  Intensities  have  been 
assayed.  Thqy  were  found  to  be  In  the  range  of  0.5  - 1.0  W/cnr  de- 
pending on  experimental  conditions.  Dose  response  studies  of  nucleo- 
sides In  aqueous. solutions  indicate  that  these  rates  are  somewhat 
slower  than  those  of  the  corresponding  bases.  In  addition  to  the 
sonochemlcal  changes  of  the  base  moieties,  the  cleavage  of  rlbosldic 
linkages  Is  evident  In  the  sonicated  nucleosides.  On  the  other  hand, 
by  studying  the  sedimentation  coefficients  of  sonicated  double- stranded 
T7  DNA  and  circular  SV  40  DNA  In  sucrose  gradients,  the  lack  of  chain 
breakage  at  a low  level  of  ultrasound  has  been  demonstrated.  These 
results  again  seem  to  suggest  that  chemical  modifications  occur  In  DNA 
prior  to  the  loss  of  Its  viability. 
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TITLE:  Ultrasound  Effects  on  Nucleic  Acids  and  Cell  Cycle 

GRANT  NO:  FO  00694-05 

GRANTEE:  University  of  Rochester 

Rochester,  New  York 

PRINCIPAL  INVESTIGATOR:  Morton  W.  Miller 
ACTIVE  DATE:  4/1/74  - 6/30/79 
TOTAL  SUPPORT:  $250,166 

FY  1978  SUPPORT:  $71,870 

OBJECTIVES:  Very  high  frequency  sound  (ultrasound)  has  a variety 
of  applications  in  medical  practice.  Low  Intensities  are  utilized 
In  certain  fetal  diagnostic  situations,  moderate  Intensities  for 
certain  types  of  therapy  (heating),  and  high  Intensities  for  certain 
types  of  non-invaslve  surgery.  The  use  of  ultrasound  In  diagnosis 
and  therapy  Is  done  with  the  assumption  that  It  Is  safe  from  posing 
as  a potential  human  health  hazard.  TKe  objective  of  the  research 
program  Is  to  expose  biological  material  to  therapeutic  levels  of 
ultrasound  and  to  determine  If  ar\y  biological  perturbation  results: 
the  biological  parameters  to  be  analyzed  Include  growth,  cell  pro- 
gression, chromosomal  mutagenicity,  DNA,  RNA  and  protein  syntheses, 
and  DNA  molecular  weights.  If  perturbations  are  found  the  physical 
mechanlsm(s)  causing  the  perturbation  will  be  sought. 

PROGRESS/SIGMIF ICANT  RESULTS:  The  research  results  Indicate  that 

biomedical  ultrasound  Is  capable  of  Inducing  perturbations  In 
several  plant  and  animal  systems;  these  perturbations  Include  re- 
duced growth  rates,  reduced  mitotic  Indices,  Induced  cell  wall 
shattering.  Induced  chromosomal  anomalies,  reduced  macro-molecular 
synthesis,  cell  lysis,  loss  of  viability,  and  Induction  of  giant 
cells.  All  of  these  parameters,  with  the  exception  of  the  cell 
wall  shattering  and  lysis,  generally  pertain  directly  to  effects 
on  the  genetic  and  regulatory  mechanisms  of  the  cells.  What 
appears  evident  at  this  juncture  Is  that  biomedical  ultrasound  Is 
capable  of  affecting  eukaryotic  cell  progression. 
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TITLE:  Recovery  of  Human  Cells  from  Ultraviolet  Damage 

GRANT  NO:  FD  Q0755-03SI 

GRANTEE:  University  of  Texas  at  Oallas 
Richardson*  Texas 

PRINCIPAL  INVESTIGATOR:  Help  8.  Mara 
ACTIVE  DATE:  6/15/75  - 12/31/79 
TOTAL  SUPPORT:  $166,145 
FT  1978  SUPPORT:  $38,930 

OBJECTIVES:  Humans  are  to  varying  extents  exposed  to  near- 
ultraviolet  radiation  froa  sunlight  or  technical  light  sources. 

The  resulting  Uthal  and  autagenlc  lesions  in  cellular  DNA  are 
mainly  eye lobuti-di pyrimidines  (‘pyrimidine  dimers"),  which  can  be 
removed  by  dark  repair  processes  or  reversed  to  the  corresponding 
monomers  by  absorption  of  slightly  greater  wavelengths  after 
coaplexlng  with  photoreactivating  enzyme  (PRE).  Only  recently  PRE 
was  discovered  in  cells  of  higher  mammals  including  man.  The 
objective  of  these  studies  is  to  investigate  the  recovery  effects 
In  UV-damaged  cells  with  emphasis  on  their  photo-repair. 

PROGRESS/SIGNIFICANT  RESULTS:  To  Induce  DMA  lesions  In  cultured 
mammalian  cells,  particularly  fibroblasts  from  potoroo  cornea,  mouse 
skin  (3T3),  cat  cornea,  human  skin  (healthy  and  diseased;  low  and 
high  passage  number),  and  freshly  obtained  ox  cornea  tissue,  254-na 
radiation  or  302-nm  radiation  (the  latter  being  part  of  the  solar 
spectrum)  was  used.  White  light  (WL)  from  "Daylight"  fluorescent 
lamps  was  either  applied  subsequently  as  photo reactivating  light, 
or  as  damaging  radiation  Itself.  Unirradiated  samples  under  other- 
wise Identical  conditions  served  as  controls.  ONA  from  cells  treated 
In  these  different  manners  was  extracted  and  tested  for  Its  capability 
of  competitively  Inhibiting  photo enzymatic  repair  of  UV-Irradlated 
Haemophilus  Influenzae  transforming  DMA  in  vitro  In  the  presence  of 
PftE  from  yeast  and  photoreactivating  HgfiE. 

(1)  Illumination  with  unfiltered  WL  (which  includes  wavelengths 
shorter  than  3dO-nm)  occasionally  leads  to  a small  photoreactivation 
effect  In  UV-Irradiated  cells,  if  applied  without  previous  UV- 
Irradlatlon,  It  causes  by  ItseVf  damage  that  results  In  competitive 
Inhibition  of  photorepair  In  the  in  vitro  test  system. 

(2)  The  WL  damage  can  be  minimized  by  a combination  of  several 
conditions!  (a)  lowering  the  temperature  during  exposure,  (b) 
nitrogen  gassing  of  the  cells,  and  (c)  elimination  of  all  wavelengths 
360- nm  by  filtering  the  light  through  a plate  of  suitable  plexiglass. 

(3)  The  conditions  mentioned  under  j2)  are  favorable  for  observing 
photorepair,  presumably  because  the  latter  is  not  counteracted  by  'ad- 
verse effects  of  the  WL  Itself.  Illumination  of  UY-irradlated  cells 
with  filtered  WL  (essentially  400-nm)  results  In  considerably  less 
competitive  Inhibition  by  their  DNA  In  the  In  vitro  test  system  that 
If  the  same  UV-Irradlated  cells  were  not  Illuminated.  This  suggests 
the  occurrence  of  photorepair.  For  example:  quantitative  evaluation 
of  the  curves  Indicates  about  90%  photorepair  of  lesions  In  potoroo 
cornea  cells,  and  about  701  in  two  different  human  cell  strains  from 
healthy  donors,  but  at  high  passage  number  (the  latter  seems  to  be 
Important). 

(4)  A similar  damaging  effect  to  ONA  as  observed  after  unfiltered 

WL  Illumination  is  found  after  hydrogen  peroxide  treatment  of  ceils  In 
the  dark.  ~ 

(5)  The  effects  mentioned  under  (1)  through  (4)  seem  to  apply 
fairly  generally  to  mamma  flan  cel  Is.  Si nc  e the  potoroo  la  marsupial) 
Is  known  to  possess  PRE  extensive  studies  with  cells  of  this  species 
served  as  a guideline  for  comparative  studies  with  higher  mammalian 
cells. 
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TITLE:  Cumulative  Teratogenesls  From  Low-Level  Microwaves 

GRANT  NO:  FD  00790-02 

GRANTEE:  Washington  University 
St.  Louis,  Missouri 

PRINCIPAL  INVESTIGATOR:  Fred  J.  Rosenbaum 
ACTIVE  OATE:  5/1/76  - 7/31/78 
TOTAL  SUPPORT:  $96,483 
FY  1978  SUPPORT:  -0- 

06JECTIVES:  Recent  work  has  shown  that  prolonged  exposure  to  low- 
level  microwave  radiation  (0.5  aH  for  8 hrs.  at  9GHz)  will  Induce 
putatively  cumulative  teratogenic  damage  In  pupae  of  the  darkllna 
beetle  Tenebrlo  Molltor.  The  work  proposed  Is  to  determine:  (a) 

.whether  intermittent  exposure  to  microwave  energy  during  pupation 
causes  like  damage,  as  predicted  fay  previous  results;  (b)  the 
power  level  for  putatively  thermally  Induced  damage  and  to  examine 
the  distribution  of  types  of  damage  below  the  thermal  level;  and, 

(c)  the  Influence  of  microwave  frequency  In  the  production  of 
teratogenesls  and  thereby  obtain  data  to  help  identify  possible 
mechanisms  for  the  nornthermal  effects  already  observed. 

PROGRESS/SIGNIFICANT  RESULTS:  100*  pupal  mortality  is  observed  for 

Incident  power  levels  of  320  mW  at  9.0  GHz.  This  corresponds  to  a 
measured  pupal  temperature  of  39.9°C.  The  50*  survival  point 
lies  between  160  mW  (30.6°C)  and  320  stt.  This  demonstrates  that 
the  previous  results  (1,2)  were  at  power  levels  two  to  three 
orders  of  magnitude  below  the  thermal  kill  range. 

Two  classes  of  pupa  seem  to  exist:  those  more  susceptible  to 
microwave  Induced  teratogenesl s,  and  those  that  are  less. 

There  Is  a close  correlation  between  normal  healthy  pupae  ("Ideals")' 
and  slightly  abnormal  or  damaged  ("nonideal")  pupa  and  the  Incidence 
of  Induced  teratogenesls.  Previously  weakened  Insects  are  more 
susceptible  to  microwave  damage. 

There  exists  a "power  window"  where  the  microwave  teratogenic  effect 
Is  suppressed. 

Measurements  taken  so  far,  Indicate  that  microwave  power  absorption 
by  a pupa  Is  a strong,  monotonlcally  Increasing  function  of  frequency. 
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TITLE:  Erythrold  Effects  of  Radiation  in  the  1.0  R Range 

GRANT  NO:  FD  00800-03 

GRANTEE:  SONY  at  Buffalo 

Albany,  New  York 

PRINCIPAL  INVESTIGATOR:  Joseph  K.  Gong 
ACTIVE  DATE:  9/1/76  - 11/30/79 
TOTAL  SUPPORT:  608,023 
FY  1978  SUPPORT:  641,722 

08JECTIYES:  A recent  study  demonstrates  that  an  acute  x-ray  dose  - 
of  1*0  R can  Induce  erythrold  changes  in  the  bone  marrow  of  the  rats. 
The  change  observed  between  10  days  and  10  weeks  following  exposure, 
manifested  as  an  Increased  level  of  normoblasts  measured  as  a per 
cent  of  nucleated  marrow  cells  in  stained  marrow  smears,  and  as  the 
number  of  normoblasts  per  mgm  of  Isolated  marrow,  per  whole  femur  and 
per  total  skeleton.  When  assayed  at  six  or  ten  weeks  post  Irradiation 
under  Induced  anemic  conditions  (81  hours  post  ph1eboton\y)  the  frac- 
tion of  Increase  in  the  number  of  normoblasts  in  the  skeletons  ot  the 
exposed  subjects  was  only  approximately  one-half  of  that  of  the  con- 
trol animals.  This  Indicates  that  1.0  R Irradiation  had  reduced  the 
erythrold  response  capacity  of  the  marrow  of  the  exposed  rats  by  one- 
half  of  Its  normal  level.  It  was  further  observed  that  the  reduced 
capacity  of  erythrold  response  was^repalred  at  a rate  of  approximately 
5U6  per  30  weeks.  Because  this  Is  the  dose  level  of  radiation  that 
urgently  needs  to  be  critically  analyzed  for  health  hazard  evaluation 
and  because  this  assay  can  be  made  In  a very  critical  organ  with 
relatively  few  animals,  this  In  vitro  marrow  model  would  be  ideal  for 
the  study  of  the  effects  of  low  dose  radla'tioTu  The  Investigators 
propose  to  employ  this  model:  (1)  to  determine  the  lowest  dose  of  an 

acute  and  the  lowest  dose- rate  of  a continuous  irradiation  capable 
of  Inducing  a biological  effect;  (2)  to  characterize  the  dose- 
response  relationship  In  animals  exposed  to  radiation  dosages  In  the 
range  of  1.0  R and  lower;  (3)  to  examine  If  a dose  of  radiation  too 
low  to  elicit  a detectable  response  can,  when  Given  repeatedly, 
ultimately  induce  a measurable  change;  and,  (4)  to  determine  the  rate 
of  recovery  of  the  deficit  erythrold  response  induced  by  acute 
irradiation.  The  results  obtained  will  yield  Information  that  will 
be  of  direct  use  (without  extrapolation)  In  the  determination  of 
the  exposure  limitations  of  low  dose  radiation. 

PROGRESS/SIGNIFICANT  RESULTS:  Previously,  single  acute  x-ray  doses 
of  150,  550,  770  and  1500  bR  given  6,  13  or  30  weeks  earlier  was 
shown  to  consistently  Induce  changes  In  the  marrow  of  the  Sprague- 
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Dawley  rats,  while  narrow  of  rats  exposed  to  SO  nA  Invariable  exhibited 
no  detectable  abnormalities.  Currently,  rats  exposed  repeatedly  to  25 
or  SO  rA  for  total  doses  of  SO,  100  or  ISO  s A during  a period  of  7 days 
were  assayed  one  month  following  the  last  exposure.  The  purpose  was  to 
determine  If  there  were  latent  hematopoietic  effects  too  low  for  de- 
tection with  our  model  associated  with  the  individual  "subthreshold" 

(25  and  SO  sA)  doses  which  can  be  summated  to  yield  measurable  changes. 

In  both  experiments  four  erythropoietic  parameters,  the  1 of  normoblasts 
(RBC  X),  and  the  number  of  normoblasts  per  ngm  marrow,  per  whole 
femur  and  per  skeleton  were  examined  one  month  post  completion  of  the 
Irradiation  schedule.  All  four  parameters  showed  similar  responses; 
namely,  all  were  above  normal  (t-test,  P<«05)  among  subjects  exposed  to 
a total  dose  of  100  or  ISO  rA,  given  either  as  single  or  fractionated 
doses  and  with  doses  totaling  25  or  SO  «A  these  measurements  were 
similar  to  those  of  the  sham-exposed  animals.  For  example,  the  RBC  X 
of  50  rA  received  In  two  exposures,  50  rA  rcelved  In  one  exposure  and 
25  rA  received  In  one  exposure  with  values  ranging  from  23.7  + .6  to 
24,6  a .5  were  similar  to  the  23.8  ♦ .6  of  the  sham-irradiated  rats. 

On  the  other  hand,  100  rA  received  tn  four  exposures,  100  oA  In  two 
exposures,  150  rA  In  three  exposures,  100  rA  received  In  one  exposure 
and  150  rA  In  one  exposure  (total  doses  of  100  and  150  oA)  with  values 
ranging  from  25.9  ♦ .7  to  27.2  ♦ .5  were  all  significantly  higher  than 
the  sham-exposed  values  of  23.8  + .6. 

It  is  concluded  that  doses  such  as  25  and  50  rA  which  by  themselves  are 
unable  to  elicit  measurable  marrow  changes,  when  repeatedly  given  to 
yield  a total  dose  of  100  rA  or  higher,  can  result  In  alternative  changes 
similar  to  those  detected  In  marrow  exposed  to  an  acute  dose  of  at  least 
100  rA. 

The  finding  that  "subthreshold"  doses  are  additive  Implies  that  the 
"threshold  theory"  or  radiation  effects  may  not  be  valid,  and  that  the 
existence  of  the  "linear  hypothesis",  at  least  within  the  limitations 
of  the  present  model  and  dose  range- employed,  Is  strongly  suggested. 
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TITLE:  Evaluation  of  PESO  Systems  for  Radiology 

GRANT  NO:  FO  00803-03 

GRANTEE:  University  of  Arizona 
Tucson,  Arizona 

PRINCIPAL  INVESTIGATOR:  M.  Paul  Capp 
ACTIVE  DATE:  6/1/76  - 5/31/79 
TOTAL  SUPPORT:  $191,369 

FY  1978  SUPPORT:  $101,945 

OBJECTIVES:  The  objective  of  this  project  Is  the  evaluation  of 
photoelec tronlc  Imaging  devices  as  used  In  radiology,  which  Includes 
x-ray  Intensifies,  storage  devices,  video  cameras  and  displays.  Its 
purpose  Is  to  ensure  that  by  proper  evaluation  (and  the  setting  up  of 
uniform  procedures  to  make  the  evaluation)  that  minimal  dose  will  be 
delivered  to  the  human  during  exposure  for  x-ray  radiographs. 

PROGRESS/SIGNIFICANT  RESULTS:  To  ensure  continuity  between  methods 
of  evaluation  used  for  film  and  x-ray  sensitive  screens  on  the  one 
hand  and  x-ray  Intensifies  on  the  other,  considerable  effort  has  been 
expended  to  measure  precisely  the  quantum  efficiency  and  gain  of  x-ray 
screens.  The  results  were  surprising  and  have  Important  ramifications 
for  efforts  to  use  such  screens  as  the  sensor  In  x-ray  cameras  for 
diagnostic  radiology. 

These  cameras  are  used  In  the  emerging  nations  where  their  substantially 
lower  cost  makes  them  attractive  compared  to  large  x-ray  Intensifies  or 
large  format  film-screen  systems.  However,  thqy  generally  require  much 
higher  dose  levels  than  is  acceptable  In  the  United  States.  With 
significant  Improvement  In  components,  they  might  well  achieve  an 
acceptable  dose  requirement  even  for  the  United  States,  and  deliver 
satisfactory  radiology  at  a substantially  reduced  cost. 

The  Investigators  have  found  for  the  best  of  the  new  rare  earth  screens 
that  the  gain  In  photons  of  light  emitted  per  x-ray  absorbed  Is  In  the 
range  of  800  - 1000.  When  this  gain  Is  considered  with  the  other 
factors  that  govern  the  operation  of  a conventional  x-ray  camera  (namely 
the  quantum  efficiency  of  the  optics  and  the  photocathode  used  In  a low 
light  level  image  Intensifier),  it  Is  clear  that  performance  Is  Improved 
over  the  past  but  remains  marginal.  The  x-ray  camera  will  still  require 
more  dose  than  the  x-ray  intensifier  for  the  same  quality  radiograph. 
Either  phosphor  gain  must  be  increased  further,  or  the  combined  optics  - 
low  light  level  Intensifier  - must  show  better  quantum  efficiency. 


466 


TITLE:  Biologic  Responses  to  a Chronic  Microwave  Environment 

GRANT  NO:  FO  00824-03 

GRANTEE:  University  of  Texas 
Dallas,  Texas 

PRINCIPAL  INVESTIGATOR:  Robert  M.  lebovltz 
ACTIVE  DATE:  5/1/76  - 4/30/79 
TOTAL  SUPPORT:  $283,430 

FV  1978  SUPPORT:  $79,318 

OBJECTIVES:  The  basic  ala  of  this  project  will  be  to  determine  the 
effects  of  a long  tern  (4  months)  exposure  to  microwave  radiation  (MWR) 
at  low  Incident  power  densities.  The  Investigator's  Intent  will  be  to 
examine  behavioral,  adrenocortical,  and  serotonin  related  effects  of 
administratively  safe  MWR  (l.e.,  less  than  10  mU/cor  Incident  power 
density).  Oata  will  be  obtained  from  several  behavioral  and  bio* 
chemical  0*20  mW/car . The  chronic  MWR  environment  will  comprise  a 
set  of  individual  Irradiation/test  chambers  Into  which  control  and 
experimental  animals  will  be  Introduced  for  eight  hours  of  whole  body  ' 
MWR  exposure  per  d^y.  Pulse  modulated  MWR  at  1.2  GHz  will  be  used.* 

In  the  first  part  of  this  study,  the  effects  of  0,  10,  and  20  mw/cnr 
WW  on  open  field  behavior  and  on  Instrumental  behavior  for  food  reward 
will  be  determined  In  rats.  Besides  the  0 mW/cnr  group,  an  additional 
control  group  will  be  exposed  to  a mild  thermal  stress.  In  a later  part 
of  this  study  and  to  initiate  the  extrapolation  of  the  results  to  human 
exposure,  the  Instrumental  behavior  of  monkeys  for  reward  during 
chronic  MWR  will  be  determined.  Again,  dose-response  curve  will  be  de* 
fined  via  radiation  at  5,  10,  and  20  mW/cnr  with  dual  control  groups* 
as  above.  Coincident  with  these  behavior  studies,  24  hour  urine  sam* 
pies  of  selected  subgroups  of  rats  and  monkeys  will  be  quantitatively 
analyzed  for  stress* related  steroid  fractions  and/or  for  excreted  5* 
hydroxyl ndoleacet  1c  acid.  These  studies  will  provide  new  and  needed 
data  regarding  the  extent  to  which  low  level  MWR  specific  effects  can 
be  understood  as  secondary  to  mild  thermal  stress.  A pattern  of  MWR 
specific  responses  that  departs  from  that  Induced  by  ambient  thermal 
stress,  under  Identical  conditions,  would  suggest  that  the  results  of 
chronic  MWR  encompass  more  than  a hypothalamic  reaction  to  hermogenesls. 
Null  or  negative  results  would  enable  us  to  more  critically  evaluate 
the  extent  of  the  risk  derived  from  chronic  whole  body  MWR  exposure  of 
the  adult  animal • 

PROGRESS/SIGNIFICANT  RESULTS:  The  first  year  of  this  study  was  spent 

In  development  of  the  exposure  facility  and  the  behavlorial  apparatus 
and  associated  microprocessor  based  Instrumentation  to  carry  out  this 

project.  The  complexity  of  the  set-up  required  a year  of  development 
and  testing.  Data  Is  now  being  collected,  but  the  complexity  and 
number  of  animals  Involved  has  not  yet  reached  the  point  of  reportable 
results.  The  data  from  these  studies  will  provide  data  necessary  for 
the  reliable  assessments  of  the  behavorlal  consequences  of  chronic 
exposure  to  pulsed  microwave  radiation. 
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TITLE:  Retinal  Damage  Caused  by  Chronic  Exposure  to  Light 

GRANT  NO:  FD  00874-03 

GRANTEE:  University  of  Louisville 
Louisville,  Kentucky 

PRINCIPAL  INVESTIGATOR:  Theodore  Lawwl 1 1 

ACTIVE  DATE:  9/1/76  - 8/31/78 
TOTAL  SUPPORT:  $231,827 

FY  1978  SUPPORT:  $97,760* 

OBJECTIVES:  This  research  project  Is  designed  to  determl ne  thres- 
holds for  retinal  damage  from  chronic  exposure  to  light,  in  single 
exposures  of  four  hours  and  In  multiple  exposures.  The  damage  will  be 
evaluated  by  functional  testing  with  electroretf nography  and  histo- 
logical and  pathological  evaluation.  The  mechanisms  of  damage  in  this 
model  will  be  studied  by  histological  and  biochemical  techniques. 

PROGRESS/S IGNIFICANT  RESULTS:  Damage  is  to  be  evaluated  by  functional 

testing  with  electroretingography  and  histological  and  pathological 
evaluation.  Mechanisms  of  damage  is  being  studied  by  histological 
and  biochemical  techniques. 

Significant  findings  to  date  have  been  that  light  intensities  which 
cause  threshold  damage  in  four-hour  continuous  exposures  cause 
similar  damage  when  applied  for  four  one-hour  periods  at  twenty-four 
hour  Intervals.  It  has  also  been  shown  that  differences  exist  in  the 
threshold  values  for  retinal  damage  at  457.9,  514.5,  and  590nm. 

The  findings  of  this  study,  particularly  relating  structural  damage 
to  functional  damage  could  be  very  important  Information  to  BRH  in 
assessing  and  setting  of  safety  standards. 


*Estimated  Total  Cost 
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TITLE:  A Study  of  the  Radiographic  Aspects  of  Xeroradiograph 

GRANT  NO:  FO  00877-02 

GRANTEE:  Vanderbilt  University 

Nashville,  Tennessee  Yf 

PRINCIPAL  INVESTIGATOR:  Gopala  U.  Rao 

ACTIVE  DATE:  9/1/76  - 8/31/79 

TOTAL  SUPPORT:  $131,583* 

FY  1978  SUPPORT:  $45,298 

OBJECTIVES:  This  Is  to  study  the  physical  aspects  of  xeroradiography 
and  the  correlation  between  dose,  Image  quality  and  diagnostic 
accuracy. 

PROGRESS/SIGNIFICANT  RESULTS:  Edge  enhancement  Is  the  primary  mechanism 

by  which  diagnostic  Information  Is  conveyed  In  xeroradiography.  There- 
fore, to  analyze  the  Influence  of  radiographic  parameters  on  xeroradlo- 
graphic  Images,  It  Is  first  necessary  to  understand  edge  enhancement^ 
Interaction  with  factors  such  as  contrast  and  radiation  exposure. 

Thqy  have  demonstrated  that  there  exists  an  optimal  value  for  x-r*y 
exposure  transmitted  through  the  patient  for  which  the  amount  of  edge 
enhancement  Is  maximal.  Based  on  this  concept,  a procedure  for  Intro- 
ducing automatic  exposure  termination  In  xeroradiography  was  developed. 

In  dosimetric  studies  using  a phantom  breast,  the  optimal  skin  exposures 
at  40  kVp  were  found  to  be  3.3,  15,  and  43  Roentgens  at  magnification 
factors  of  lx,  2x,  and  3x  respectively.  These  numbers  decrease  con- 
siderably with  Increase  In  kVp.  From  this  It  can  be  seen  that  at 
kllovoltages,  magnification  techniques  are  Indeed  possible  without  un- 
due Increases  In  radiation  exposure. 


^Estimated  Total  Cost 

V Transferring  to  Medical  College  of  Virginia,  Richmond,  Virginia; 
effective  9/1/78;  the  new  number  Is  7 R01  FD  01004-01 
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TITLE:  Ultrasonic  Dosimetry 

GRANT  NO:  FD  00927-01 

GRANTEE:  University  of  Illinois 

Urbana,  Illinois 

PRINCIPAL  INVESTIGATOR:  William  D.  O'Brien,  Jr. 

ACTIVE  DATE:  5/1/7$  - 4/30/80 

TOTAL  SUPPORT:  $57,722 

FY  1978  SUPPORT:  $57,722 

OBJECTIVES:  The  principal  objective  of  the  research  Is  to  develop 
an  ultrasonic  dosimetric  model  or  models  from  which  the  ultrasonic 
energy  being  absorbed  by  or  Interacting  with  tissue  can  be  deter- 
mined. The  emphasis  will  be  to  define  physical  quantities  which 
properly  reflect  an  ultrasonic  energy  deposition  In  situ  based  upon 
knowledge  of  the  free  field  distribution  and  ultrasonic  propagation 
properties  of  the  materials. 

The  second  objective  Is  to  develop  a dosimetric  format  by  which 
patient  exposure  and  particular  organ  and  other  body  site  exposure 
to  ultrasonic  energy  Is  determinable.  The  anticipated  format  would 
be  In  terms  of  a quantitative  parameter,  or  parameters,  and  would 
be  useful  in  ary  subsequent  retrospective  or  prospective  epidemiology 
study. 

The  basic  procedure  will  be  to  account  for  all  of  the  ultrasonic 
energy  when  a specimen  Is  Irradiated.  This  will  be  accomplished  by 
measuring  the  detailed  ultrasonic  field  distribution  patterns  In  the 
free  field,  In  the  field  with  the  specimen  In  place  and  within  the 
specimen.  The  measurement  procedures  Include  three  absolute  tech- 
niques and  one  relative  technique.  The  specimens  Include  phantoms 
of  known  acoustical  properties  and  the  biological  tissues,  testis, 
liver  and  kldnqy. 

PROGRESS/SIGNIFICANT  RESULTS:  This  study  has  not  been  In  effect 
sufficient  time  to  produce  meaningful  results. 


\ 
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TITLE:  Electromagnetic  Radiation  and  81olog1cal  Systems 
GRANT  NO:  FO  00963*01 

* 

GRANTEE:  Jerry  L.  Pettis  Memorial  YA  Hospital 
Loma  Linda,  California 

PRINCIPAL  INVESTIGATOR:  W.  Ross  Ad*y  - 1/ 

ACTIVE  DATE:  3/1/78  - 2/28/81 

TOTAL  SUPPORT;  $110,689 

FY  1978  SUPPORT:  $110,659 

OBJECTIVES:  Effects  of  weak  environmental  electric  radiations  (UHF  and 
ELF)  on  biological  systems  are  being  investigated  In  a series  of  experi- 
ments ranging  from  neurochemical  processes  in  Isolated  nervous  tissues 
(chicks  and  cats),  to  EEG  studies  and  concurrent  development  of  implant- 
able glass  electrodes  (chicks  and  cats),  and  to  behavioral  changes  in 
laboratory  animals  (chicks,  ducks  and  monkeys).  Interaction  of  nervous 
tissue  with  extremely  weak  fields  can  not  be  adequately  explained  by 
classic  models  of  neuronal  excitability  which  Involve  far  greater 
extracellular  energies.  Theoretical  modeling  of  Interaction,  based  on 
physical  properties  of  the  neuronal  membrane  (long  range  correlation 
and  biological  cooperativlty)  suggests  new  possibilities  for  brain  In- 
formation processes  and  detection  of  weak  extracellular  signals,  not 
necessarily  requiring  synaptic  activation.  The  role  of  intrinsic 
electric  fields  and  associated  electric  noise  in  the  CNS  are  being  In- 
vestigated. Implantable  electric  field  probes  (designed  by  the  Research 
Group  of  the  Division  of  Electronics  Products,  Bureau  of  Radiological 
Health  (BRK)  will  be  tested  in  anesthetized  cats  in  order  to  establish 
preliminary,  in  vivo,  measurements  of  field  distributions  within  the 
head. 

PROGRESS/SIGNIFICANT  RESULTS:  Neurochemi stry  - Major  problems  studied 
include; 

1.  Effects  of  changing  incident  energy  of  a 450  MHz  field  amplitude  • 

modul ated  at  1 6 hz  on  efflux  of  from  freshly  isolated  chick 

cerebral  hemisphere.  These  studies  have  disclosed  a power  "window"  In 
the  sensitivity  of  cerebral  tissue  to  these  fields. 

2.  Effects  of  altered  concentrations  of  hydrogen  Ions,  bicarbonate 
Ions  amTcalcI umJons  In  the  cerebral  extracellular  fluid  on  tissue 
binding  of',0Catf  ions,  with  and  without  450  Wz  field  exposure. 

Changing  concentrations  of  calcium  ions  ha<fl(ttle  effect  on  efflux  of 

in  the  absence  of  the  RF  field,  and  did  not  Interfere  with 
the  tissue  responses  to  the  imposed  field.  On  the  other  hand,  altered 
bicarbonate  Ion  concentrations  sharply  altered  ,3Car  efflux 


1/  This  project  was  previously  supported  at  UCLA  with  Suzanne  M.  Bawln 
as  principal  investigator  - June  17,  1974  - November  1977.  Total 
Support  - $400,987. 
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and  subsequent  response  to  field  exposure.  Increased  H*  ion  levels 
increased  field  sensitivity.  These  findings  support  models  of  trans- 
ductive  coupling  based  on  competitive  binding  of  calcium  and  i\ydrogen 
ions  at  membrane  surface  binding  sites,  as  discussed  below. 

3.  Evaluation  of  membrane  surface  sites  In  transductive  coupling  of 
weak  moduTataTKirWz' 'TTeTJs by  the  introduction  of  lanthanum  ions, 
which  block  transmembrane  movement  of  Ca*  ions,  and  thus  confine  a qy 
observed  field  Interactions  to  calcium  bound  at  membrane  surface  sites. 

Our  experiments  have  shown  clear  responses  to  the  RF  fields  after  tissue 
treatment  with  lanthanum.  The  findings  suggest  a class  of  electrosen- 
sitive membrane  surface  binding  sites  for  calcium. 

4.  Sensitivity  of  calcium  binding  In  awake  cat  cerebral  cortex  to 
weak  yduTale^TO  MHz  fleRs^  Strong  but  not  conclusive  ^Idence  has 
been  found  for  Increased  DCa  efflux  from  the  surface  of  cerebral 
cortex  in  awake.  Immobilized  cats.  However,  spontaneous  shifts  In 
states  of  arousal,  with  associated  changes  in  metabolic  C02  production, 
occur  during  efflux  sampling,  and  must  be  excluded  from  these  experiments 
to  allow  unequivocal  evaluation  of  radiation  effects. 

Behavioral  Studies  - Influence  of  450  MHz  fields  modulated  at  EEG 

frequencies  on  scheduled  behavior  of  chicks: 

Chicks  were  exposed  to  450?MHz  fields  amplitude  modulated  at  3 or  6 Hz 
at  low  power  (1  to  5 mW/cnr)  while  performing  on  a Fixed  Time  (30  sec) 
Schedule  for  a 2.0  sec  water  reinforcement,  which  was  In  no  way  dependent 
upon  the  subject’s  behavior.  Computer  analyses  of  the  recorded  activity 
suggested  differences  In  he  temporal  distribution  of  movements  between 
field-on  and  field-off  situations.  These  differences  approached  statisti- 
cal significance. 

Biophysical  Models  of  Tissue  Interactions  with  Weak  High  Frequency 

Electromagnetic  Fields: 

Research  supported  by  this  contract  has  disclosed  for  the  first  time  a 
series  of  non-equil ibrium  Interactions  between  147  and  450  Mz  fields  and 
brain  tissue.  Indications  that  these  interactions  are,  indeed,  resonant 
atomic  or  molecular  reactons  were  found  in  their  restriction  to  narrow 
frequency  and  amplitude  “windows".  Our  detection  of  these  restricted 
Interactions  has  been  confirmed  in  independent  studies  by  Blackman,  et  al_, 
in  the  Environmental  Protection  Agency.  They  are  amongst  the  first  cTear 
Instances  of  biological  cooperative  processes.  Their  biophysical  sub- 
strates are  not  known.  Models  so  far  proposed  have  considered  the 
polyanionic  character  of  membrane  surface  glyco-protelns  and  glycollplds. 
These  models  have  proposed  an  ordering  of  long-range  fixed  charge  inter- 
actions. We  are  currently  developing  such  a model  in  which  mobility  of 
hydrogen  ions  would  provide  a basis  for  proton  “tunneling"  along  membrane 
surfaces. 
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TITLE:  Health  Consequences  of  Nasopharyngeal  Radium  Exposure 

GRANT  NO:  FD  00977-01 

GRANTEE:  Johns  Hopkins  University 
Baltimore,  Maryland 

PRINCIPAL  INVESTIGATOR:  Genevieve  M.  Hatanoskl 
ACTIVE  DATE:  5/1/78  - 4/30/79 
TOTAL  SUPPORT:  $27,579 
FY  1978  SUPPORT:  $27,579 

OBJECTIVES:  This  Isa  new  project  for  the  follow-up  of  persons 
exposed  to  radium  Irradiation  for  treatment  of  enlarged  adenoids 
to  determine  the  existence  of  any  disease  risks  due  to  low-dose 
radium  exposure. 

PROGRESS/SIGNIFICANT  RESULTS:  This  study  has  not  been  In  effect  long 
enough  to  have  produced  arty  results  at  this  time. 

This  grant  application  describes  a well  designed  community  based  study 
of  possible  delayed  effects  of  radium  treatments  for  enlarged  adenoids 
and  tonsils  of  children  and  adolescents.  Results  of  this  study  would 
be  Important  to  BRH  as  regards  the  following: 

The  procedure  was  very  common  and  a decision  needs  to  be  made  as  to 
whether  to  advise  follow-up  of  all  persons  who  as  children  were  treated 
with  radium.  The  stu4y  will  provide  an  estimate  of  possible  effects  of 
relatively  low  levels  of  exposure  to  radium  which  emitted  primarily 
gamma  and  beta  rays.  Estimated  exposures  of  radiosensitive  tissues  In- 
clude up  to  48R  to  the  thyroid  and  6 to  12QR  to  the  pituitary  and  parotid 
glands.  The  study  may  throw  light  on  the  important  question  of  possible 
Indirect  effects  of  Irradiation  of  the  pituitary  gland.  There  has  been 
only  one  study  which  was  about  half  the  size  of  the  present  study  and  it 
did  not  show  an  Increased  risk  of  cancer  from  a similar  radium  exposure 
(Hazen  et  al.  1966).  Thus  this  well  conceived  study  with  good  dosimetry 
Is  needed. 

A special  feature  of  the  proposed  study  Is  the  ability  to  compare  the 
level  of  reporting  thyroid  tumors  and  surgery  on  a mall  questionnaire 
with  actual  hospital  reports  for  residents  of  an  entire  county.  The 
results  of  this  evaluation  will  be  useful  to  the  Bureau  study  of  sub- 
jects who  as  children  received  1-131  for  diagnosis  of  thyroid  disease. 
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Mr.  Rogers.  What  about  your  intramural  program? 

Mr.  Villforth.  The  intramural  program  is  primarily  nonionizing 
radiation  in  terms  of  bioeffects  and  in  terms  of  dosimetry;  that  is, 
the  science  of  measurement.  In  the  Bureau,  mostly  nonionizing 
radiation.  The  reason  being,  as  we  look  around  the  Federal  Estab- 
lishment, there  are  not  that  many  agencies  doing  work  in  light 
radiation,  lasers,  ultrasound,  microwave,  and  RF. 

Mr.  Rogers.  Are  we  doing  a sufficient  amount? 

Mr.  Villforth.  In  terms  of  the  total  Government  doing  sufficient 
amount,  I guess  the  standard  answer  has  to  be  there  is  always  a 
need  for  additional  resources  in  the  total  government  to  move 
faster  in  the  bioeffects  area  and  do  more  in  the  way  of  measure- 
ments. 

Mr.  Rogers.  Are  we  doing  sufficient  in  food  and  drug? 

Mr.  Villforth.  In  terms  of  the  balance  of  efforts,  I will  let  the 
Commissioner  answer  it. 

Mr.  Rogers.  In  other  words,  do  we  need  to  beef  up  this  budget,  is 
what  I am  saying. 

Dr.  Kennedy.  I would  say,  in  looking  at  that  bureau  in  compari- 
son with  other  FDA  bureaus,  I would  say  it  is  more  research- 
intensive than  most.  However,  compared  with  national  research 
efforts  and  national  needs  in  the  areas  of  ionizing  radiation  re- 
search and  biological  effects  of  nonionizing  radiation,  I would  say  it 
is  a bureau  that  could  definitely  use  additional  resources. 

Despite  the  fact  that  it  is  already  fairly  research-intensive,  I 
have  given  it  some  attention  in  the  way  of  allocating  discretional^ 
funds  because  I think  it  has  significant  absorptive  capacities.  It  is 
one  of  the  best  scientific  organizations  in  our  agency.  I think  it  can 
do  good  work  and  make  good  use  of  research  resources. 

Mr.  Rogers.  Would  you  let  us  have  for  the  record  what  you 
think  the  budget  should  be  in  view  of  the  overall  problem. 

[The  following  information  was  received  for  the  record:] 
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IONIZING  RESEARCH  - 1980 


Methods  to  quantify  and  evaluate  the  system  performance  of  computed 
tomography  (CT)  and  Image  Intensified  fluoroscopy  will  be  developed. 
Dosimetry  systems  and  methods  to  determine  patient  dose  will  be  de- 
veloped for  CT,  Fluoroscopy  field  test  methods  will  be  developed. 
Safety  and  efficacy  studies  of  nuclear  medicine  procedures  and  de- 
vices will  also  be  conducted. 

System  designs  using  x-ray  spectra  optimization  and  scatter  reduction 
techniques  will  be  evaluated.  An  analysis  of  Imaging  process,  factors 
affecting  process,  and  studies  of  special  technological  developments 
will  be  conducted  to  determine  potentials  and  limitations.  An  epidem- 
iological stu<ty  will  be  developed  to  determine  effects  of  long-term 
radiation  therapy. 

Risk/benefit  cost  analyses  and  prioritization  of  x-ray  examinations 
will  be  performed.  Research  protocol  and  high  yield  patient  selection 
criteria  will  be  established  for  selected  diagnostic  exams. 


ACTIVITY 

Instrumentation  A Product  Evaluation 
Research 

81oeffects  Research 

Patient  Selection  Criteria  Research 


TOTAL 

NONIONIZING  RESEARCH  - 1980 


POSITIONS 

$1,000 

46 

3,730 

3 

240 

20 

750 

69 

$4,720 

- 1980 

Field  measurement  Instrumentation  and  methods  for  evaluating  light,  sonic, 
and  radiofrequency  and  microwave  products  will  be  developed.  The  plwslcal 
parameters  of  emissions  from  these  nonionizing  electronic  products  will  be 
assessed  to  determine  the  mechanisms  of  Interaction  with  humans.  Labora- 
tory methods  and  measurement  Instrumentation,  Including  necessary  dosimetry, 
wlll  be  developed.  Laboratory  studies  of  the  mechanisms  of  bioeffects  from 
exposures  to  nonionizing  products  will  be  conducted.  Yarlous  biological 
endpoint  studies  will  be  conducted  to  determine  the  hazards  from  these  pro- 
ducts. Populations  at  risk  will  be  Identified  and  appropriate  epidemiolog- 
ical studies  will  be  conducted  of  those  exposed  to  nonionizing  electronic 
products.  Existing  laboratories  will  be  consolidated  Into  a centralized 
facility. 


ACTIVITY 

POSITIONS 

$1,000 

Instrumentation  and  Product 
Evaluation  Research 

25 

1,650 

Bioeffects  Research 

13 

1,200 

Laboratory  Facilities 

— 

340 

TOTAL 

38 

$3,190 
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Mr.  Rogers.  What  about  intramural  research*  $1.6  million? 

Dr.  Kennedy.  By  intramural,  outside  grants  and  contracts? 

Mr.  Rogers.  Yea.  He  said  had  a grants  program  and  then  a 
contract  program  of  1.6. 

jjj.  Yg6 

Mr.  Rogers.  We  have  covered  the  grants  of  $312,000.  What  I am 
covering  now  is  your  intramural  research  not  covered  by  your 
grant  program;  your  contract  program,  in  other  words.  Has  that 
gone  down  or  gone  up? 

Mr.  Villtorth.  I think  that  has  gone  up.  One  must  recognize 
that  a significant  portion  of  that  $2.9  million  is  the  beagle  colony, 
almost  2,000  beagles  out  at  Fort  Collins;  Colorada,  on  which  we  are 
doing  a lifetime  study.  When  you  are  halfway  through  a project 
that  has  a 20-year  life  and  you  have  a commitment  of  several 
millions  of  dollars,  we  must  run  that  out  to  the  end. 

Now  that  is  increasing. 

Mr.  Rogers.  How  much? 

Mr.  Villtorth.  It  is  running  about  $1  million  per  year. 

Mr.  Rogers.  So  most  of  your  contract  work  sustains  the  beagle 
project? 

Mr.  Villtorth.  Yes,  sir.  The  single  major  portion  of  our  contract 
work  in  ionizing  radiation  is  to  sustain  the  beagle  colony. 

Mr.  ROGERS.  What  other  work  is  being  done? 

Mr.  Villtorth.  The  contract  review  and  ionizing  radiation  is 
covered  in  more  detail  in  what  were  submitted  for  the  record. 

Mr.  Roobrs.  How  many  other  contracts  exist;  intramural  con- 
tracts other  than  the  beagle? 

Mr.  Villtorth.  Approximately  30,  without  counting  them. 

Mr.  Rogers.  If  you  will  specify  those;  principal  investigator,  how 
much,  how  long,  how  long  it  should  extend,  the  subject  matter  and 
possible  results. 

Mr.  Villtorth.  That  is  in  here. 

Yes,  sir,  that  is  for  the  record. 

[Testimony  resumes  on  p.  477.J 

[The  following  information  was  received  for  the  record:] 
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SUMMARY  OT  FOA/BRH  ACTIVE  RESEARCH  CONTRACTS 
AKO  INTERAGENCY  AGREEMENTS 

The  Attached  descriptions  have  been  prepared  for  only  those  BRH  contracts 
which  have  been  classified  as  "research1*  as  differentiated  from  "develop- 
ment" or  "scientific  support"  types* 

The  selection  does  not  Include  detailed  descriptions  of  the  following 
contracts  which  are  listed  by  radiation  source  In  order  to  more  completely 
show  the  range  of  BRH  contracting. 

IONIZING 

1.  International  Symposium  on  the  81ologlcal  Effects  of  224  Ra. 

2.  Simulation  and  Evaluation  of  Oose-tmage  Parameter  Relationship  for 
Computed  Tomography  Systems. 

3.  Design,  Evaluation  and  Calibration  of  Mailable  Dosimetric  System  for 
Measurement  of  Absorbed  Dose  In  Phantom  Material . 

4.  Evaluation  Program  for  Imaging  Collimators. 

5.  Nuclear  Medicine  Research  Support  Services. 

6.  Development  of  Quality  Control  Workshops  for  In-Vitro  Nuclear  Medicine. 

7.  National  Conference  on  Educational  Programs  in  Nuclear  Medicine  Tech- 
nology. 

8.  Radiological  Health  Sciences  Education  Project. 

9.  Radiological  Health  Sciences  Learning  Laboratory  Accession  System. 

NONIONIZING 

1.  Development  of  Laser  Calorimeter. 

2.  Testing  of  Non-Coherent  Light  Sources. 

3.  Develop  Standards  and  Methodology  for  Measuring  Incoherent  Light  Sources. 

4.  Development,  Testing,  and  Calibration  of  Three  Prototype  Field  Portable 
Ultraviolet  Radiation  Hazard  Monitors. 

5.  Development  of  Specifications  for  Computer  Programs  to  Obtain  Electro- 
magnetic Fields  In  Dielectric  Media  of  General  Geometry. 

6.  Computer  Studies  of  Dose  Distribution  In  Biological  Models  Exposed  to 
Electromagnetic  Radiation. 

MULTIPLE  RADIATION  SOURCES  AND  MISCELLANEOUS 

1.  Coordinate  Federal/State  Radiation  Control  Activities  and  Assist  In 
Solving  Radiation  Control  Problems. 

2.  Support  of  Training  for  Radiological  Emergency  Response  Planning. 

3.  Research  Animal  Housing  and  Service. 
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TITLE:  Determination  of  the  R F Parameters  that  Affect  the  8rain 

and  Behavior  at  Low  Power  Density 

CONTRACT  NO:  223-74-6040 

CONTRACTOR:  Randomllne,  Inc* 

Huntington  Valley*  Pennsylvania 

PRINCIPAL  INVESTIGATOR:  Allan  H.  Frey 

ACTIVE  DATE:  2/15/74  - 4/14/78 

TOTAL  SUPPORT:  $185,146 

FY  1978  SUPPORT:  -0- 

08JECT1VES:  To  develop  behavioral  and  brain  assay  techniques  and -explore 

with  them  the  effects  of  electromagnetic  radiation,  particularly  UHF  and 
to  some  degree  higher  frequency  radiation*  To  establish  thresholds,  de- 
termine effects  of  modulation,  generalize  the  findings  to  species  of 
various  size,  and  determine  chronic  and  long-term  effects  at  low  power 
densities* 

PROGRESS/SIGNIFICANT  RESULTS:  Experiments  showed  a clean  cut  "docility" 

effect  of  exposure  to  EM  energy  In  rats  undergoing  the  stress  of  pain 
Induced  aggression  procedure. 

The  exact  nature  of  the  effect  and  the  appropriate  level  for  the  effect 
remains  to  be  defined*  The  effect  occurs  at  rather  low  power  levels  as 
such  are  defined  In  biological  Investigations  of  EM  energy  effects.  The 
power  levels  used,  however,  are  above  what  Is  generally  found  In  the 
environment.  The  threshold  for  the  EM  energy  parameters  used  Is  a peak 
power  between  0.05  aW/c«r  and  0*1  att/cm*  The  measurements  given, 
although  exact,  are  considered  to  be  correct  within  an  order  of  magnitude 
because  of  the  perturbing  effect  of  the  animal  and  any  apparatus  In  the 
EM  field. 

Other  experiments  showed  that  pulsed  modulated  EM  energy  had  an  adverse 
effect  on  motor  coordination  or  balance  as  defined  by  use  of  the  rotating 
rod  test. 

The  effect  occurs  at  rather  low  power  densities  as  this  Is  usually  de- 
fined In  biological  experiments.  The  threshold  for  the  effect  with  the 
energy  parameters  used  Is  a peak  power  between  0.4  ntW/air  and  2.8  mM/cm  . 
The  measurements  given,  although  exact,  are  considered  to  be  correct  within 
an  order  of  magnitude  because  of  the  perturbing  effect  of  the  animal  and 
any  apparatus  In  the  EM  field. 
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TITLE : Wavelength  Dependence  of  Latent  Timor  Virus  Activation 
by  light 

CONTRACT  NO:  223-74-6067 

CONTRACTOR:  Western  Kentucky  University 
Bowling  Green,  Kentucky 

PRINCIPAL  INVESTIGATOR:  Thomas  Coohlll,  Ph.D. 

ACTIVE  DATE:  6/1/74  - 9/29/78 
TOTAL  SUPPORT:  $239,031 
FY  1978  SUPPORT:  -0- 

08JECTIVES:  To  determine  the  relative  sensitivity  of  latent  tumor 
virus  to  activation  at  different  light  wavelengths,  with  emphasis  on 
near  ultraviolet  and  visible  light. 

PR0GRESS/S1GNIFICANT  RESULTS:  The  contractor  has  Investigated  the  wave* 
length  dependence  of  tumor  virus  Induction  t>y  light,  especially  in  the 
near  and  far  ultraviolet  (UY)  regions  of  the  spectrum.  Data  collected 
shows  that  the  most  effective  wavelength  Is  265  nn.  Virus  induction 
was  observed  at  wavelengths  up  to  300  nm.  The  contractor  has  also 
shown  that  the  ability  of  mammalian  cells  to  replicate  a suspected  human 
tumor  virus,  herpes  simplex,  was  decreased  following  treatment  of  cells 
with  germicidal  UV  light  or  with  near-UV  light  plus  the  photosensitizing 
drug  psoralen.  The  wavelength  dependence  of  UV  light  enhanced  reactiva- 
tion of  herpes  virus  was  examined  and  action  spectra  obtained.  A de- 
tailed report  of  this  research  Is  available  as  a FDA  technical  report. 


TITLE:  Effects  on  Offspring  of  High  Level  Exposure  to  Microwave 

Radiation 

CONTRACT  NO:  223-75-6U17 

CONTRACTOR:  American  Health  Foundation 

New  York,  New  York 

PRINCIPAL  INVEST  ltiATOR:  Jeanne  M.  Stellman,  Ph.D. 

ACTIVE  DATE:  6/30/75  - 9/30/78 
TOTAL  SUPPORT:  $81,440 
FY  1978  SUPPORT:  -0- 

OBJECTIVES:  Assess  the  effects  of  microwave  radiation  exposure  of 
Individuals  on  the  Incidence  of  selected  congenital  malformations  In 
their  offspring. 

PROGRESS/SIGNIFICANT  RESULTS:  A suitable  study  population  has  been 

Identified.  A11  clearances  for  this  study  have  been  obtained.  0MB 
approval  of  the  survey  questionnaire  has  been  obtained  and  question- 
naire has  been  mailed.  Approximately  20  percent  return  resulted  from 
the  first  mailing  and  followup  has  been  started.  No  results  are 
available  at  this  point. 


469 


TITLE::  Program  to  Provide  Current  Internal  Radiation  Absorbed  Dose 
Estimate  Based  on  Human  Data  for  Radioactive  Pharmaceuticals 
Used  In  the  Practice  of  Nuclear  Medicine 

CONTRACT  NO:  223-75-6067 

CONTRACTOR:  Society  of  Nuclear  Medicine 
New  York,  New  York 

PRINCIPAL  INVESTIGATOR:  Edward  M.  Smith 

ACTIVE  DATE:  2/1/74  - 5/31/78 
TOTAL  SUPPORT:  $46,100 
FY  1978  SUPPORT:  -0- 

OBJECTIVES:  Perform  dose  model  calculations  on  biological  dose  data 
to  provide  Dose  Estimate  Reports  for  certain  radionuclide  compounds 
for  dissemination  to  nuclear  medicine  practitioners. 


PROGRESS/SIGNIFICANT  RESULTS:  Dose  estimate  reports  have  been  prepared 
for  '5$e-L~Selenc*eth1on1ne;  66Ga~,  67Ga*,  °8Ga~,  and  '*Ga- 
Citrate;  ^^c-Sulfur  Colloid  and  198Au~Collo1dal  to  humans  with 
various  liver  conditions;  1231,  1241,  ,25I.  126I,  130I,  131 1, 
and  ^32I  as  sodlgn  Iodide;  and  203Hg  labeled  Chlormerodtn; 

,23I,  124I,  ,26I,  130I,  and  131 1 labeled  Rose  Bengal;  M*Tc 


as  sodium  pertechnetate;  specific  absorbed  fractions  for  photon  sources 
uniformly  distributed  In  various  organs  of  a heterogeneous  phantom;  and 
kinetic  models  for  absorbed  dose  calculations.  These  dose  estimates  are 
used  as  supporting  data  In  the  regulatory  and  advisory  programs  of  the 
Bureau  of  Drugs,  8ureau  of  Biologies,  and  Bureau  of  Radiological  Health. 
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11TLE:  Advisory  Committee  to  the  Radiation  Registry  of  Physicians 
CONTRACT  NO:  223-75-6055 

CONTRACTOR:  National  Academy  of  Sciences 

PRINCIPAL  INVESTIGATOR:  Gordon  Jessup,  Ph.O. 

ACTIVE  DATE:  6/30/75  - 12/29/78 
TOTAL  SUPPORT:  $10,000 

FY  1978  SUPPORT:  -0- 

OBJECTIVES:  To  convene  two  meetings  of  the  Advisory  Committee  which 
will  critically  review  the  current  progress  of  the  Radiation  Registry 
of  Physicians  project  to  ensure  conformance  with  project  objectives 
and  to  evaluate  the  continuity  and  adequacy  of  data  collection  and 
analysis  procedures.  To  provide  guidance  and  recommendations  for 
work  In  progress  and/or  work  to  be  performed  In  the  Immediate  future. 
To  publish  any  required  materials  dealing  specifically  with  the 
Radiation  Registry  of  Physicians  as  needed  and  requested  by  the 
Government  In  order  to  ensure  the  completeness  of  data  collection. 

PROGRESS/SIGNIFICANT  RESULTS:  One  meeting  of  the  Advisory  Committee 
was  held  on  October  12,  1976,  at  which  time  some  preliminary  analyses 
of  data  was  presented.  The  Committee  raised  a number  of  questions 
with  respect  to  the  deviation  of  the  data  and  the  questionnaires  used 
to  obtain  the  raw  data.  There  was  discussion  of  the  interpretation 
of  the  analyses.  In  as  much  as  analysis  was  Incomplete  at  that  time, 
no  conclusions  were  reached.  A number  of  recommendations  were  made 
by  the  Committee  for  future  analysis.  A publication  manuscript  has 
been  prepared  on  "Personal  Usage  of  Medical  Radiological  Procedures 
by  Radiologists,  Pathologists,  and  Their  Families".  Revisions  to 
this  manuscript  following  review  are  underway.  A joint  meeting  of 
the  BE1R  Committee  and  the  Advisory  Committee  Is  tentatively 
scheduled  for  the  fall  of  1978. 
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TITLE:  A Followup  Study  of  Persons  Who  Had  131 1 and  Other 
Diagnostic  Procedures  During  Childhood 

CONTRACT  NO:  223-76-6053 

CONTRACTOR:  Research  Triangle  Institute 

Research  Triangle  Park,  North  Carolina 

PRINCIPAL  INVESTIGATOR:  Benjamin  $.  H.  Harris,  III 

ACTIVE  DATE:  9/15/76  - 9/14/79 

TOTAL  SUPPORT:  $549,241 

FT  1978  SUPPORT:  -0- 

08JECTIVES:  Identify,  locate,  followupMand  ascertain  general  health 

status  In  persons  exposed  to  diagnostic  during  childhood,  along 
with  two  control  groups. 

PROGRESS/SIGNIFICANT  RESULTS:  This  raultl-lnstitutlonal  study  Is  In  the 
early  stages  of  data  collection.  The  results  should  provide  a basis 
for  evaluation  established  medical  practice  and  national  envlrormental 
emission  standards.  There  are  presently  15  hospitals  actively  partici- 
pating In  this  survey  with  a number  of  other  potentials.  Abstracting 
of  hospital  records  Is  underway  at  all  15  active  participants.  No  re- 
sults are  available  at  this  time. 


TITLE:  Controlled  Followup  Study  of  Persons  Treated  for 

Thyrotoxicosis  with  Therapeutic  lodtne-131  or  Surgery 

CONTRACT  NO:  223-77-6004 

CONTRACTOR:  Kayo  Foundation 

Rochester,  Minnesota 

PRINCIPAL  INVESTIGATOR:  Leonard  T.  Kurland,  M.O. 

ACTIVE  DATE:  7/11/77  - 7/10/78 

TOTAL  SUPPORT:  $24,550 

FY  1978  SUPPORT:  -0- 

OBJECTIVES:  The  study  will  follow  up  patients  treated  with  Iodine-131 
and  treated  surgically  for  hyperthyroidism  to  determine  whether  exposure 
Is  related  to  an  Increased  risk  of  mortality  and  morbidity,  particularly 
that  due  to  cancer. 

PROGRESS/SIGNIFICANT  RESULTS:  This  controlled  followup  will  add  10  years 

of  observation  to  the  cooperative  thyrotoxicosis  therapy  followup  study 
which  was  completed  In  1968.  It  may  permit  an  evaluation  of  the  cost- 
effect  characteristics  of  1-131.  All  abstracting  of  patients's  records 
is  complete.  Survey  questionnaire  has  been  mailed  with  approximately 
60  percent  response  thus  far.  Followups  are  about  50  percent  complete. 
Validation  studies  will  begin  following  completion  of  all  questionnaire 
followups.  No  results  can  be  reported  at  this  time. 
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TITLE:  Comparison  of  Iodine  and  Technetium-99m  as  Imaging  Agents 

for  Toroid  Studies 

CONTRACT  NO:  223-77-6012 

CONTRACTOR:  Michael  Reese  Medical  Center 
Chicago,  Illinois 

PRINCIPAL  INVESTIGATOR:  Steven  M.  Plnsky,  M.D. 

ACTIVE  DATE:  10/1/77  - 9/30/78 

TOTAL  SUPPORT:  $12,500 

FY  1978  SUPPORT:  -0- 

OBJECTIVES:  Conduct  comparative  studies  of  the  efficacy  of  1-123  as 
sodium  iodide  and  technetium  as  sodium  pertechnetate  for  tt\yro1d 
imaging  in  patients  with  known  abnormalities  of  the  thyroid  gland. 

PROGRESS/SIGNIFICANT  RESULTS:  All  clearances  and  approvals  required 

for  human  subject  studies  have  been  obtained.  Of  a total  expected 
examination  on  100  patients,  there  have  been  79  patient  studies.  All 
patients  studied  have  had  palpable  nodules  or  other  obvious  abnor- 
malities of  the  thyroid.  Each  patient  has  been  studied  using 
Technet1um-99m  and  iodine  123.  Medical  histories  have  been  supplied 
for  each  patient.  Because  this  stucfy  is  incomplete,  no  analysis  of 
the  findings  to  date  has  been  made  and  therefore  no  significant 
trends  or  results  can  be  reported  at  this  time. 


TITLE:  Self-Assessment  and  Competency  Assurance  Education  In 

Diagnostic  Radiologic  Technology 

CONTRACT  NO:  2 >3-77-6013 

CONTRACTOR:  American  Society  of  Radiologic  Technologists 
Chicago,  Illinois 

PRINCIPAL  INVESTIGATOR:  Ward  M.  Keller 
ACTIVE  DATE:  9/30/77  - 9/29/79 
TOTAL  SUPPORT:  $223,170 

FY  1978  SUPPORT:  -0- 

OBJECTIVES:  Provide  a system  to  assess  competency  of  individuals  and 
develop  profiles  of  deficiencies  in  order  to  better  plan  and  implement 
continuing  education  and  training  of  both  noncredential ed  and 
credential ed  radiographers. 

PROGRESS/SIGNIFICANT  RESULTS:  Identification  of  volunteer  radiographers 

to  participate  in  the  educational  program  Is  In  progress.  The  self- 
assessment  test  is  scheduled  for  review  and  administration. 
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TITLE:  Assessment  of  Repeat  Examinations  In  Nuclear  Medicine 

CONTRACT  NO:  223-77-6014 

CONTRACTOR:  Small  Business  Administration 

(J.  Robb  Assoc.  - Subcontractor) 

Dallas,  Texas 

PRINCIPAL  INVESTIGATOR:  Cornelius  Askew,  Jr.,  Dr. PH 

ACTIVE  DATE:  9/30/77  - 9/29/78 

TOTAL  SUPPORT:  $15,395 
FY  1978  SUPPORT:  -0- 

OBJECTIVES:  Determine  the  frequency  ofVepeat  examinations  In 
nuclear  medicine,  the  factors  contributing  to  these  repeats,  and  the 
relationship  between  repeats  and  type  of  examination. 

PROGRESS/SIGNIFICANT  RESULTS:  A survey  form  has  been  designed  to 
record  the  necessary  Information,  and  data  Is  being  collected  which 
will  serve  as  a basis  for  the  repeat  examination  survey* 


TITLE:  Design  and  Develop  a Portable  Ultrasonic  Therapy  Wattmeter 

CONTRACT  NO:  223-77-6015 

CONTRACTOR:  Anatole  J.  Slpln  Co. 

New  York,  New  York 

PRINCIPAL  INVESTIGATOR:  Anatole  J.  Slpln 

ACTIVE  DATE:  9/30/77  - 10/31/78 

TOTAL  SUPPORT:  $24,374 

FY  1978  SUPPORT:  -0- 

OBJECTIVES:  Design  and  develop  a portable  ultrasonic  wattmeter  to 

provide  accurate  calibration  of  ultrasonic  therapy  equipment  and  to 
provide  for  the  commercial  availability  of  such  Instrument. 

PROGRESS/SIGNIFICANT  RESULTS:  An  Instrument  which  can  measure  the 

total  temporal  average  ultrasonic  power  from  ultrasonic  therapy 
equipment  Is  near  completion. 
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TITLE:  Development  of  a Diagnostic  Ultrasound  Training  Phantom 
CONTRACT  NO:  223-77-6017 

CONTRACTOR:  University  of  Colorado  Medical  Center 
Denver,  Colorado 

PRINCIPAL  INVESTIGATOR:  Paul  L.  Carson,  Ph.D. 

ACTIVE  DATE:  9/26/77  - 9/25/78 
TOTAL  SUPPORT;  $46,473 
FY  1978  SUPPORT:  -0- 

OBJECTIVES:  Design  and  construct  a model  of  the  human  torso  which, 
when  scanned  by  a diagnostic  ultrasound  scanner,  would  yield  an  ultra- 
sonic Image  equivalent  to  a typical  scan  of  normal  human  anatomy  in 
the  abdomen. 

PROGRESS/SIGNIFICANT  RESULTS;  Materials  have  been  tested  and  selected 
for  construction  of  various  organs  of  the  phantom.  Experiments  have 
begun  to  determine  appropriate  molding  techniques. 


TITLE:  Analysis  of  Factors  WMch  Affect  the  Performance  of 

Medical  X-Ray  Equipment  Operators 

CONTRACT  NO:  22 3-77-6018 

CONTRACTOR:  Small  Business  Administration 

(Uniworld  Group  - Subcontractor) 

New  York,  New  York 

PRINCIPAL  INVESTIGATOR:  Jacques  P.  Guerin  and  Susan  W.  Morris 
ACTIVE  DATE:  9/30/77  - 12/29/78 

TOTAL  SUPPORT:  $122,099 

FY  1978  SUPPORT:  -0- 

OBJECTIVES:  Provide  current  national  Indices  of  the  relationships 
between  certain  background  characteristics  such  as  work  environment, 
attitudes,  and  practices  of  medical  x-ray  equipment  operators  to 
constitute  a data  base  for  informed  planning  of  radiological  health 
programs  by  Federal,  State,  local  and  professional  organizations. 

PROGRESS/SIGNIFICANT  RESULTS:  The  design  of  the  study  was  based  on 

information  from  the  results  of  a pilot  study  conducted  In  1976. 

The  plan  for  validation  of  the  performance  measures  has  been  com- 
pleted and  the  analysis  plan  Is  being  refined.  The  respondent 
questionnaire  has  been  revised  and  submitted  for  CMP.  clearance. 


476 


TITLE:  Evaluation  of  Somatic  Doses  fro*  Diagnostic  Radiology 

CONTRACT  NO:  223-77-6023 

CONTRACTOR:  Dickinson  College 

Carlisle,  Pennsylvania 

PRINCIPAL  INVESTIGATOR:  Priscilla  Laws,  Ph.D. 

ACTIVE  DATE:  9/30/77  - 9/29/70 
TOTAL  SUPPORT:  $15,053 
FY  1978  SUPPORT:  -0- 

OBJECTIVES:  Determine  somatic  doses  to  internal  organs  from  diagnostic 
radiology  procedures,  evaluate  the  feasibility  of  adopting  exposure 
11*1ts  for  such  procedures,  and  determine  the  variation  in  somatic 
doses  as  a function  of  competing  techniques  or  practices. 

PROGRESS/SIGNIFICANT  RESULTS:  The  progress  thus  far  has  consisted  of: 

(1)  collecting  data  on  a variety  of  radiation  exposure  limits  and  be- 
ginning to  study  the  relationships  between  medical  practice  and  these 
parameters;  12)  specific  x-ray  projections  have  been  selected  and  the 
variation  of  somatic  doses  as  a function  of  these  techniques  has  been 
studied;  (3)  expected  dose  reductions  as  a function  of  kVp  for  the  PA 
chest,  AP  lumbosacral  spine  and  A P abdomen  are  being  calculated;  and, 
(4)  dose  reductions  as  a function  of  the  facility  type  for  these  three 
exams  are  being  calculated.  The  detailed  development  of  the  radiation 
detriment  concept  is  progressing  with  current  effort  devoted  to  formu- 
lation of  the  genetic  component  of  total  detriment. 


TITLE:  Statistical  Analysis  of  Data  Collected  In  the  Oxford 

Survey  of  Childhood  Cancers 

CONTRACT  NO:  223-77-6026 

CONTRACTOR:  University  of  Birmingham 

Birmingham,  England 

PRINCIPAL  INVESTIGATOR:  Dr.  Alice  Stewart,  M.D. 

ACTIVE  DATE:  6/30/72  - 9/28/78 
TOTAL  SUPPORT:  $278,339 

FY  1978  SUPPORT:  -0- 

0BJECT1VES:  Use  the  collected  Oxford  Survey  data  to  study  human 

radiosensitivity,  the  process  which  enables  radiation  to  cause 
cancers. 

PROCRESS/SIGNIFICANT  RESULTS:  Prenatal  exposure  to  low  radiation 

doses  (0.5  to  2 rads)  Is  associated  with  a 40-50  percent  increase  in 
risk  of  childhood  leukemia  and  possibly  the  same  level  of  Increased 
risk  for  all  childhood  cancers.  Findings  from  this  study  are  a 
basis  for  present  recommendatl ons  for  the  use  of  radiation  in  preg- 
nancy. Extensive  data  analysis  has  been  made  to  rule  out  extraneous 
factors  such  as  social  class,  birth  weight,  reasons  for  maternal  x- 
rays,  etc.  Better  estimates  of  the  true  risk  of  exposure  will  re- 
sult from  analyses  rxw  underway.  Children  who  died  of  leukemia  were 
found  to  have  had,  on  the  average,  more  episodes  of  Infective 
diseases  than  children  who  died  of  solid  tumors  or  the  surviving 
controls. 


56*130  0-79-51 
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TITLE : Calculation  of  Internal  Organ  Doses  Fro*  External  X-Ray  Exams 

CONTRACT  NO:  224-72-6024 

CUN1RAC10R:  Department  of  Energy 

Oak  Ridge  National  Laboratory 
Oak  Ridge,  Tennessee 

PRINCIPAL  INVESTIGATOR:  Gordon  Warner 

ACTIVE  DATE:  3/1/72  - 9/30/78 

TOTAL  SUPPORT:  $266,000 

FY  1978  SUPPORT:  $25,000 

OBJECTIVES:  To  develop  a technically  sound  calculatlonal  procedure 
for  determining  the  average  absorbed  dose  In  several  critical  organs 
(gonads,  bone  narrow,  thyroid,  lens  of  eye)  per  unit  of  Incident 
radiation  exposure  for  normally  and  obliquely  incident  external  x-ray 
beans  In  the  average  range  20-150  KeV  to  develop  a complete  basic  data 
file  for  routine  calculation  of  Internal  organ  doses  from  external 
x-ray  beams  In  the  medical  diagnostic  range;  and  to  develop  a flexible 
and  Independent  general  BRH  capability  to  calculate  Internal  organ 
doses  for  norvroutlne  dose  estimation. 

PROGRESS/SIGNIFICANT  RESULTS:  A calculatlonal  technique  for  computer 
use  In  obtaining  absorbed  doses  to  Internal  organs  was  developed  and 
put  Into  use.  A large  number  of  organ  dose  computations  at  various 
energy  levels  have  been  done  resulting  In  the  publication  of  a hand- 
book of  organ  doses  and  a users  handbook  for  adult  patients.  A 
pediatric  phantom  was  developed  and  organ  dose  calculations  based  on 
It  have  been  completed. 

A pediatric  organ  dose  handbook  is  In  the  process  of  publication. 
Future  plans  Include  the  preparation  of  a mammography  handbook. 


TITLE:  Applying  Mlcrocalorlmetrlc  Techniques  to  Monitor  Changes 
In  Physiological  Status  in  Biological  Systems  Resulting 
From  Ionizing  Irradiation  and  Other  Physical  Stresses 

CONTRACT  NO:  224-77-6015 

CONTRACTOR:  National  Bureau  of  Standards 
Washington,  D.C. 

PRINCIPAL  INVESTIGATOR:  Edward  Prosen 
ACTIVE  OATE:  9/1/77  - 9/30/78 
TOTAL  SUPPORT:  $15,000 
FY  1978  SUPPORT:  $7,500 

OBJECTIVES;  To  design  and  construct  a microcalorimeter  to  be  used 
specifically  for  measuring  metabolic  heat  and  oxygen  uptake  patterns 
In  alpha-irradiated  and  control  fertilized  arbacla  ova.  Changes  In 
normal  cleavage  time  or  the  arrest  In  ary  stage  of  development  will 
be  observed. 

PROGRESS/SIGNIFICANT  RESULTS:  The  cell  research  calorimeter  has  been 
designed.  Special  quartz  reaction  vessels  have  been  fabricated  and 
are  being  tested.  A sensitive  quartz  pressure  gauge  has  been  modified 
and  Is  being  tested  for  Warburg-type  cell  respiration  studies.  The 
observation  of  anomalous  cleavage  patterns  In  the  fertilized  arbacla 
ova  Is  being  Investigated. 
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Mr.  Rogers.  What  do  you  intend  to  show  from  the  beagle  proj- 
ect? 

Mr.  Villtorth.  I think  the  beagle  project  is  an  extremely  excit- 
ing project  because  it  relates  very  much  to  the  subject  we  talked 
about  earlier;  that  is,  the  question  of  pelvimetry  or  the  question  of 
radiation  during  pregnancy,  because  the  purpose  of  the  project  is  to 
examine  if  there  are  different  effects  from  a comparable  amount  of 
radiation  received  at  different  times  after  conception  of  the  beagle. 
This  should  get  some  hint  as  to  some 

Mr.  Rogers.  Have  you  had  any  results  yet? 

Mr.  Villtorth.  We  have  had  some  preliminary  results. 

Mr.  Rogers.  But  you  are  showing  basically  what? 

Mr.  Villtorth.  We  are  showing  an  increased  number  of  certain 
types  of  cancers. 

Mr.  Rogers.  Will  you  let  us  have  whatever  is  shown  to  date? 

Mr.  Villtorth.  Yes,  sir,  keeping  in  mind  it  is  too  soon  to  have 
statistical  correlation  of  that.1 

~ Mr.  Rogers.  How  many  people  actually  go  out  and  inspect  de- 
vices, X-rays  or  microwave?  Do  you  do  much  of  that,  or  is  your 
manpower  too  short? 

Mr.  Villtorth.  It  depends  on  the  nature  of  the  manufacture 
from  one  to  two,  and  I guess  I would  be  facetious,  partially  face- 
tious, and  say  when  the  manufacturer  of  the  laser  group  at  Wolf 
Trap  on  Saturday  presented  the  laser  show,  there  were  at  least  12 
of  us  out  there. 

Mr.  Rogers.  In  the  audience  or  inspecting? 

Mr)  Villtorth.  Four  of  us  in  the  audience. 

Mr.  Rogers.  I hope  you  didn’t  get  zapped. 

Mr.  Villtorth.  The  number  depends  on  the  complexity  of  the 
manufacture,  the  number  of  products. 

Mr.  Rogers.  Suppose  you  inspect  a machine  in  the  field  and  find 
it  out  of  compliance;  how  do  you  assure  it  is  brought  into  compli- 
ance? 

Mr.  Villtorth.  If  we  are  talking  about  an  X-ray  machine  in 
which  the  non-compliance  is  a result  of  the  assembler  as  opposed  to 
a problem  identified  by  the  primary  manufacture,  that  is  a prob- 
lem that  would  appear  to  be  inherent  in  all  of  those  machines.  But 
if  it  is  one  with  the  assembler,  then  the  assembler  is  notified,  the 
user  is  aware  of  the  situation  and,  depending  on  the  nature  of  the 
situation,  one  could  shut  the  machine  down  or  one  could  get  the 
assembler  in  to  correct  the  problem. 

Mr.  Rogers.  Do  you  have  the  authority  to  shut  the  machine 
down? 

Mr.  Villtorth.  We  don’t  have  the  authority  to  shut  the  machine 
down— in  a situation  like  that,  working  with  the  State  health 
department,  if  there  was  a question  of  public  health 

Mr.  Rogers.  Your  have  to  depend  on  a State  authority? 

Mr.  Villtorth.  Yes. 

Mr.  Rogers.  Should  you  have  that  authority? 


‘The  beagle  project  referred  to  is  contained  in  a report  entitled  CSU-FDA  Collaborative 
Radiological  Health  Laboratory  annual  report  1977,  and  may  be  reviewed  in  the  subcommittee 
filer 
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Mr.  Villforth.  I won't  pursue.that.  We  will  let  the  Commission- 
er answer  that. 

Mr.  Rogers.  Should  you  have  such  authority? 

Dr.  Kennedy.  I am  not  aware  that  there  is  a significant  number 
of  cases,  indeed  any  cases,  in  which  we  have  needed  to  shut  down  a 
machine  and  not  been  able  to  obtain  cooperation  or  obtain  an 
appropriate  response  to  our  request  from  the  State  health  authori- 
ties. 

Mr.  Rogers.  How  do  you  now.  Commissioner?  Because  you  are 
not  even  inspecting' the  machines,  sir. 

Mr.  Villforth.  We  are  inspecting  the  machines. 

Mr.  Rogers.  How  many? 

Mr.  Villforth.  It  is  just  we  are  not  inspecting  all  of  them. 

Mr.  R00BR8.  How  many?  You  inspect  15  percent;  isn’t  that  what 
you  told  me?  I am  not  sure  that  is  a very  good  judgment  to  make 
on  the  basis  of  a 15  percent  inspection. 

Dr.  Kennedy.  But  that  problem  couldn't  be  changed  by  the  addi- 
tional authority  to  shut  down,  Mr.  Chairman.  It  may  very  well  be 
we  are  missing  cases  in  which  we  would  find  recalcitrant  machine 
operators  or  manufacturers. 

Mr.  Rogers.  It  may  mean  you  don’t  need  inspections  if  you  don’t 
have  the  authority  to  do  anything,  so  maybe  the  manpower  is  not 
needed  for  you,  but  simply  for  tne  State.  That’s  the  difference. 

Dr.  Kennedy.  That  is  correct. 

Mr.  Rogers.  So  it  does  have  something  to  do  with  it. 

Dr.  Kennedy.  We  are  increasing  our  State  contract  activity.  I 
thought  the  purpose  of  your  question,  Mr.  Chairman,  was  to  ask  if 
we  needed  authority  to  get  the  shutdowns  accomplished.  There  we 
are  not  aware  at  this  point  that  the  lack  of  that  authority  has 
created  a problem. 

Mr.  Rogers.  You  have  no  problem  closing  down  a machine? 

Dr.  Kennedy.  By  and  large,  the  people  have  been  responsive  to 
our  requests. 

Mr.  Rogers.  Have  there  ever  been  any  problems? 

Mr.  Villforth.  I am  not  aware  of  a situation  that  you  describe. 

Mr.  ROGERS.  None  at  all. 

Mr.  Villforth.  That’s  right. 

Mr.  Rogers.  If  you  find  something  wrong,  you  simply  advise  the 
state  authorities  and  that  problem  is  taken  care  of. 

Mr.  Villforth.  Yes.  If  there  is  a need  for  the  machine  to  be  shut 
down,  yes,  sir. 

Mr.  Rogers.  How  do  you  tell  what  type  of  error  it  is  when  you 
have,  and  as  the  Commissioner  earlier  described,  parts  from  maybe 
10  manufacturers  coming  in?  How  do  you  identify  who  is  responsi- 
ble? 

Mr.  Villforth.  The  person  who  assembles  it  or  the  assembler,  in 
the  case  of  multiple  components  from  multiple  manufacturers 
coming  together,  the  person  who  is  held  responsible  and,  under  our 
definition,  is  charged  as  a manufacturer. 

Mr.  Rogers.  Is  this  easily  discernible? 

Mr.  Villforth.  He  has  to  fill  out  assembler  forms. 

Mr.  Rogers.'  He  sits  on  the  machine.  Is  there  any  indication, 
when  you  go  to  check  a machine,  that  that  is  put  together  or 
assembled?  Is  there  any  identifying  code? 
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Mr.  Villforth.  Bach  component  has  to  be  certified,  so  each 
component  will  have  a certification  label  on  it. 

Mr.  Rogers.  And  that  is  easily  discernible  so  you  can  tell  if  it 
has  been  assembled  by  different  manufacturers  or  whether  it  is 
made  by  one  manufacturer? 

Mr.  Viixtorth.  That's  correct.  Yes,  that  is  correct. 

The  auestion  you  asked,  though,  about  the  assembly  and  whether 
or  not  tne  assembler  might  still  misassemble  it,  one  could  still  have 
certified  components,  so  labeled,  properly  labeled  and  misassem- 
bled.  The  assembler  must  fill  out  an  assembler  form,  which  we 
then  inspect  the  assembler  against  that  from  so  we  have  a way  of 
identifying  here  is  a new  machine  or  collection  of  components,  you 
can  go  out  and  inspect. 

You  are  right,  this  is  a 15  percent  inspection  level;  this  gives  us  a 
pretty  good  cross-section.  If  one  is  a problem  assembler,  he  doesn't 
assemble  just  one  machine;  he  assembles  many  machines. 

Mr.  Rogers.  What  about  old  machines  brought  back  in,  fixed  up 
and  resold;  is  that  a problem? 

Mr.  Villforth.  If  the  X-ray  machine  is  refurbished,  it  is  treated 
as  if  it  were  newly  manufactured  and  would  require  the  same  kind 
of  inspection. 

Mr.  Rogers.  In  other  words,  you  have  that  fall  under  the  re- 
quirements of  the  law;  that  is  treated  as  a new  machine?  

Mr.  Villforth.  Yes,  we  have  some  problems,  of  course,  and  that 
is  the  identification  of  what  is  the  word  “refurbish.”  You  bring 
back  an  old  machine  and  paint  it  and  don’t  do  anything  to  the 
electronics;  is  that  refurbissing  or  not? 

Mr.  Rogers.  Do  you  have  guidelines  for  that? 

Mr.  Villforth.  We  have  guidelines  to  the  assemblers  in  a situa- 
tion like  that. 

Mr.  Rogers.  And  manufacturers? 

Mr.  Villforth.  Not  the  manufacturers.  The  assemblers,  not  the 
primary  manufacturers. 

Mr.  Rogers.  The  primary  manufacturers  never  bring  back  in 
those  machines  to  be  fixed? 

Mr.  Villforth.  We  had  a situation  in  the  microwave  oven  area 
where  that  occurred.  I am  not  aware  of  the  X-ray  manufacturers. 

Mr.  Roobrs.  But  you  would  consider  them  new  machines  and 
they  would  fall  under  the  law? 

Mr.  Villforth.  Yes. 

Mr.  Rogers.  What  happens  when  old  or  used  equipment  is  sold 
from  one  practitioner  to  another? 

Mr.  Villforth.  In  terms  of  the  radiation  control 

Mr.  Rogers.  Who  controls  them? 

Mr.  Villforth.  We  have  no  authority  to  check  them.  When  a 
practitioner  buys  someone  else’s  practice  or  buys  an  old  machine  or 
the  widow  sells  a machine  to  a new  physician,  m general  the  States 
have  a registration  program.  That  information,  the  new  recipient  is 
required  to  register  that  with  the  State.  It  would  come  under  the 
State  inspection  program. 

I was  going  to  say  that  the  State,  of  course,  is  concerned  beyond 
just  the  machine,  per  se.  Even  if  it  is  a superb  machine,  all  certi- 
fied and  put  into  a facility  that  is  inadequately  shielded,  the  walls 
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or  the  facility  are  inadequately  shielded,  the  State  has  a concern 
there.  That  is  something  that  goes  beyond  our  law. 

Mr.  Rogers.  Would  you  let  us  have  for  the  record,  Mr.  Commis- 
sioner, recommendations  as  to  changes  in  the  law  which  vou  think 
are  necessary  for  the  protection  of  the  public  on  radiation? 

Dr.  Kennedy.  We  will  be  glad  to  do  that,  Mr.  Chairman. 

[Testimony  resumes  on  p.  486.] 

(The  following  information  was  received  for  the  record:] 
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PROPOSED  MEW  AND  EXPANDED  LEGISLATIVE  AUTHORITIES  UNDER  P.l.  90-602 


A.  Use  Control  Authority 

1.  Legislative  Proposal:  The  Secretory  shell  be  authorized  to 
promulgate  use  and/or  user  controls  to  expand  capacity  Tor 
efficient  enforcement  of  the  Act.  Specifically,  the  Secretary 
Is  directed  to: 

(a)  Establish  minimum  standards  for  facility  quality  assurance 
programs  to  be  Implemented  by  States; 

(b)  Develop  and  conduct  programs  to  Inform  medical  and  dental 
practitioners,  as  welt  as  students,  about  the  risks  and 
benefits  of  medical  radiation; 

(c)  Develop  minimum  standards  for  adoption  by  State  licensing 
and  accreditation  agencies  for  the  certification  of  persons 
who  conduct,  prepare,  or  refer  patients  for  x-ray  procedures 
and  the  schools  which  train  these  Individuals; 

(d)  Develop,  test,  and  promulgate  high-yield  patient  referral 
criteria  for  diagnostic  medical  and  dental  x-ray  procedures; 

(e)  Review  and  approve  or  reject  all  existing  and  future  Federally 
funded  mass  x-ray  screening  programs; 

(f)  Develop  minima  standards  for  State  control  of  x-ray  screening 
programs; 

(g)  Oevelop  and  conduct  programs  to  Inform  the  public  about  the 
risks  and  benefits  of  medical  radiation  exposure; 

1h)  Conduct  studies  to  ascertain  and  recommend  solutions  to 
alleviate  problems  associated  with  overutlllzatlon  of  diag- 
nostic x rays,  e.g.,  malpractice;  and, 

(1)  Conduct  studies  to  Improve  the  timeliness,  accuracy,  and  avail- 
ability of  radiologic  diagnostic  Information,  Including  the  use 
of  automated  radiology  scheduling  and  reporting  systems. 

2.  Rationale:  Misuse,  non-use,  or  ineffectual  use  of  compliant  x-ray 
equipment  can  negate  the  objective  of  an  equipment  performance  stan- 
dard, and  efforts  of  manufacturers  to  adequately  design  x-ray  systems 
and  components  that  meet  the  requirements  of  the  standard.  For 
example,  authority  to  propose  and  enforce  use/user  standards  would 
Improve  FDA*s  ability  to  Increase  safety  factors  In  the  operation  of 
diagnostic  x-ray  machines  where  the  safety  factor  Is  controlled  by 
the  operator. 


B.  Minimum  State  Standards  Authority 

1,  Legislative  Proposal:  The  Secretary  shall  be  authorized 
to  mandate  and  prov 1 de  support  for  the  adoption  by  States 
of  minimum  standards  and  regulations  necessary  to  admin- 
ister such  standards,  for  the  effective  control  of  radia- 
tion; In  the  absence  of  State  action,  the  Secretary  Is 
empowered  to  enforce  the  minimum  standards  In  that  State. 

Rationale:  Such  authority  would  allow  for  the  Secretary 
to  comprehensively  address  problems  inherent  with  the  total 
medical  x-ray  system  by  the  establishment  of  minimum  stan- 
dards for  State  adoption  with  the  prospect  of  Federal  pre- 
emption should  a State  decline  to  adopt  and  enforce  such 
Federally  devised  standards. 

Section  3S6  of  P.L.  90-602  presently  authorizes  the  Secretary 
to  make  grants  to  public  agencies,  such  as  State  radiation 
control  bodies,  for  the  purpose  of,  among  other  reasons,  sup- 
porting, planning,  aUd  conducting  research,  development, 
training,  and  operational  activities;  to  study  and  evaluate 
conditions  of  exposure  to  electronic  product  radiation;  and 
to  develop,  test,  and  evaluate  such  radiation  protection  pro- 
grams. 

Section  360(e)  currently  authorizes  the  Secretary  among 
other  matters  to  reimburse  the  States  for  "ary  assistance  In 
the  administration  and  enforcement"  of  P.L.  90-602.  \ 
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The  Suggested  State  Regulations  for  the  Control  of  Radiation 
confom  to  the  requirement  of  Section  360(f)  of  P.L.  90-602, 
that  SUte  standards  suit  be  Identical  to  the  Federal 
standard  with  respect  to  the  same  aspect  of  performance  of 
an  electronic  product  that  emits  radiation. 

This  authority  mould  expand  the  present  authority  and  allow 
the  Secretary  to  carry  out  more  comprehensive  radiation 
control  programs.  Including  the  use  of  and  Inspection  of 
diagnostic  x-ray  equipment  within  those  States  that  either 
do  not  adopt  and  subsequently  do  not  enforce  minimum  stan- 
dards. 


C.  Research  and  Development  Authority 

1.  legislative  Proposal:  Expand  Section  356  (a)  (2)  to 

specTT fcalTy  Include  the  use  of  radiation  used  In  the 
healing  arts. 


D.  Radiation  Source/lnage  Receptor  Control  Authority 
1 . Legislative  Proposal: 

(a)  Under  Section  354,  line  7,  Insert  after  the  words  “electronic 
products-  the  words,  "Including  their  safety  and  efficacy"; 

(b)  Under  Section  355  (1),  delete  the  words  "electronic  product"; 
and, 

(c)  Under  Section  358  (a)  U),  line  3,  Insert  after  the  word 
"products",  the  words  "Including  all  products  or  components 
used  In  the  application  of  radiation  In  the  healing  arts, 
which  affect  the  quantity,  quality,  and/or  direction  of  such 
radiation"  [7.  b (4)). 

7.  Rationale:  Section  358  states:  "The  Secretary  shall  by  regulation 

'prescribe  performance  standards  for  electronic  products  to  control 
the  emission  of  electronic  product  radiation  from  such  products..." 
This  Is  refined  by  the  definitions  In  Section  355,  and  means 
essentially  that  these  regulations  can  contain  limits  on  the 
emission  of  electromagnetic,  particulate,  mOcttrsttc  radiation 
from  products  which  have  some  electronic  aspect  to  their  nature. 
Nowhere  does  the  Act  distinguish  electronic  products  intended  for 
radical  applications  from  other  electronic  products.  The  Act  seems 
to  have  been  written  as  If  parasitic  radiation  emissions  were  the 
only  radiation  emissions  of  concern  with  no  thought  being  given  to 
useful  radiation  emissions,  though  no  such  distinction  Is  made  with- 
in the  Act.  We  have  written  regulations  which  prescribe  limits  for 
useful  radiation  emissions  with  the  thought  that  useful  radiation 
emissions,  which  are  more  than  actually  required,  are  In  fact  un- 
necessary radiation  emissions,  and  therefore,  In  some  sense  para- 
sitic. This  has  never  been  challenged.  The  question  before  us  Is 
"How  do  we  expand  the  scope  of  the  authorities  conferred  on  the 
Department  by  the  Act  In  the  most  useful  way 7*  There  are  several 
possibilities: 

(1)  Expand  the  scope  to  Include  image  receptors  of  electronic 
product  radiation; 

(2)  Expand  the  scope  to  Include  Image  receptors  of  electronic 
product  radiation  when  such  receptors  are  used  In  the  practice 
of  medicine; 

(3)  Expand  the  scope  to  Include  all  components  of  systems  used 
In  medicine  for  the  diagnostic  or  therapeutic  application  of 
radiation,  or  In  another  form, 

(4)  All  products  associated  with  the  use  of  radiation  In  medicine. 
Number  4 Is  preferred. 

A new  definition  could  be  added  to  Section  35$  which  would  be  a definition 
of  the  word  "radiation".  The  definition  would  be  the  same  as  definition  (1) 
with  deletion  of  all  references  to  electronic  products.  A new  section  could 
be  addtd  to  the  Act  which  would  parallel  Section  358  and  confer  the 
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Authority  to  preterite  by  regulation  performance  standards  for  products 
associated  with  the  use  of  radiation  In  medicine.  This  authority  could 
be  Halted  to  the  prescription  of  standards  only  for  performance  which 
Is  relevant  to  safety  and  efficacy  of  the  radiation  application  or  could 
te  unlimited,  and  therefore,  encompass  all  aspects  of  product  performance. 
The  lat Ur  approach  may  be  unnecessarily  duplicative  of  the  authorities 
conferred  by  the  Medical  Device  Amendments  to  the  Food,  Drug,  and  Cosmetic 
Act. 

The  fourth  approach  Is  preferred  because  In  getting  away  from  the  term 
electronic  product  radiation,  we  can  now  deal  with  nuclear  a*d1dne.  In 
removing  the  limitation  of  dealing  with  emission  only  we  can  now  treat 
Image  receptors  and  protective  devices  and  a minimum  of  modification  to 
the  rest  of  the  Act  Is  required.  An  alternative,  would  be  to  delete  the 
definition  of  electronic  product  radfatlon^add  the  new  definition  of 
radiation;  and  then  go  completely  through  the  Act,  changing  the  term 
•electronic  product  radiation*  to  "radiation*  wherever  ft  occurs,  and  add 
the  new  section  conferring  authority  to  prescribe  performance  standards 
for  all  products  associated  with  the  use  of  radiation  In  medicine. 


£.  Pre-Operation  Certification  Authority 

1.  legislative  Proposal:  Under  Section  358  (h),  Insert  the 
following  new  paragraph;  "The  requirements  of  the  foregoing 
paragraph  shall  be  applicable  to  newly  Installed  equipment 
used  In  the  healing  arts,  subsequent  to  Its  assembly  and/or 
Installation  In  a facility  and  prior  to  the  Initiation  of 
Its  use  In  either  diagnostic  or  therapeutic  procedures". 

2.  Rationale:  The  present  requirements  for  certification  are 

given  In  Section  358  (h).  This  paragraph  requires  that 
manufacturers  certify  the  compliance  of  products  at  time  of 
delivery  to  distributors  and  dealers.  This  paragraph  could 
be  amended  to  require  certification  of  products  associated 
with  the  use  of  radiation  In  medicine  at  time  of  delivery 
(or  transfer  of  custody)  to  a medical  facility.  There  Is  a 
question  here  as  to  whether  or  not  assemblers/f  ns  tellers  of 
medical  equipment  should  be  specifically  Identified  In  the 
Act.  The  definition  of  "manufacturer*  In  Section  355  seems 
to  cover  the  medical  situation  adequately,  but  there  might 

be  some  usefulness  In  specifically  Identifying  medical  equip- 
ment assemblers.  Here  there  Is  a question  as  to  whether  or 
not  such  Identification  In  an  amendment  would  Imply  that 
medical  x-ray  assemblers  were  not  covered  by  the  original 
Act. 


The  question  of  certification  (or  recertification)  by  an 
assembler  can  be  more  effectively  carried  out  by  State  health 
departments,  assuming  the  availability  of  resources.  If  FDA 
directly  administers  this  requirement,  it  means  Agency  Involve- 
ment with  the  periodic  testing  of  every  piece  of  medical  x-ray 
equipment  throughout  Its  useful  life.  That  is  a large  respon- 
sibility, a large  workload,  and  a large  amount  of  information 
to  manage  - and  costly.  It  would  seem  preferable  to  administer 
this  provision  under  minimum  standards  for  State  programs  and 
model  legislation  by  stating  to  the  effect:  "State  health  de- 
partments shall  require  that  medical  facilities  annually  recer- 
tify compliance  with  applicable  Federal  performance  standards 
for  all  products  within  their  domain  which  are  associated  with 
the  use  of  radiation  In  the  healing  arts."  This  would  Inter- 
face nicely  with  the  warranty  situation.  Manufacturers  who 
offered  warranties  longer  than  one  year  could.  In  their  sales 
contracts,  agree  to  assure  that  the  equipment  was  In  compliance 
at  the  time  of  annual  recertification. 
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F.  Seizure  Authority 

K Legislative  Proposal:  The  Secretary  Is  authorized  to  seize 
ftoocoSp! TanT  and/or  defective  products.  Such  authority 
should  be  employed  where  circumstances  pose  an  Immediate 
and  significant  risk  of  somatic  or  genetic  Injury  to  the 
general  population. 

Such  authority  would  cover  all  products  still  In  commerce, 
l.e.,  those  products  not  In  the  hands  of  consumers.  X-ray 
machines  In  hospitals  and  doctors1  offices  would  still  be 
considered  to  be  In  commerce  and,  therefore,  could  be 
seized  If  they  were  defective  or  noncompllant.  In  order 
to  accomplish  this,  It  Is  proposed  that  Section  360C  of  the 
Act,  42  U.S.  C.  263k,  be  amended  by  adding  a new  subsection 
(d)  and  renumbering  the  current  subsections  (d),  (e),  and  (f), 
as  (e),  (f),  and  (gl,  respectively.  Subsection  (d)  would 
read  as  follows: 

(d)  (1)  Any  electronic  product,  which  Is  not  In  confor- 
mance with  an  applicable  standard  prescribed  pursuant 
to  Section  3S8  or  which  has  a defect  which  relates  to 
the  safety  of  use  of  such  product  by  reason  of  emission 
of  electronic  product  radiation,  *4>en  Introduced  Into 
or  while  In  Interstate  commerce  or  while  held  for  sale 
(whether  or  not  the  first  sale)  after  shipment  In  Inter- 
state commerce,  shall  be  liable  to  be  proceeded  against 
while  In  Interstate  commerce,  or  at  anytime  thereafter, 
on  libel  of  Information  and  condemned  In  ary  district 
court  In  the  United  States  within  the  jurisdiction  of 
which  the  product  Is  found. 

(2)  The  electronic  product  proceeded  against  shall  be 
liable  to  seizure  by  process  pursuant  to  the  libel,  and 
the  procedure  In  cases  under  this  section  shall  conform 
as  nearly  as  may  be,  to  the  procedure  In  admiralty,  ex- 
cept that  on  demand  of  either  party,  any  Issue  of  fact 
joined  In  any  such  case  shall  be  tried  by  jury.  When 
libel  for  condemnation  proceedings  under  this  subsection. 
Involving  the  same  claimant  and  the  same  Issues  are 
pending  In  two  or  more  jurisdictions,  such  pending  pro- 
ceedings, upon  application  of  the  claimant  seasonably 
made  to  the  court  of  one  such  jurisdiction,  shall  be 
consolidated  for  trial  by  order  of  such  court,  and 
tried  In  (A)  any  district  selected  by  the  claimant 
where  one  of  such  proceedings  Is  pending;  or  (8)  a 
district  agreed  upon  by  stipulation  between  the  parties. 

If  an  order  for  consolidation  Is  so  made  within  a 
reasonable  time,  the  claimant  may  apply  to  the  court 

one  such  jurisdiction,  and  such  court  (after  giving  the 
United  States  Attorney  for  such  district  reasonable 
notice  and  opportunity  to  be  heard)  shall  by  order, 
unless  good  cause  to  the  contrary  Is  shown,  specify  a 
district  of  reasonable  proximity  to  the  claimant's 
principal  place  of  business.  In  which  all  such  pend- 
ing proceedings  shall  be  consolidated  for  trial  and 
tried.  Such  order  of  consolidation  shall  not  apply 
so  as.  to  require  the  removal  of  any  case,  the  date 
for  trial  of  which  has  been  fixed.  The  court  grant- 
ing such  order  shall  give  proper  notification  thereof 
to  the  other  courts  having  Jurisdiction  of  the  cases 
thereby. 

(3)  Ary  electronic  product  condemned  under  this 
section  shall,  after  entry  of  the  decree,  be  dis- 
posed of  by  destruction  or  sale  as  the  court  suy,  In 
accordance  with  the  provisions  of  this  section,  direct 
and  the  proceeds  thereof.  If  sold,  less  the  legal  costs, 
and  charges,  shall  be  paid  Into  the  Treasury  of  the  U.S*; 
except  that  (A)  such  products  shall  not  be  sold  under 
such  decree  contrary  to  the  provisions  of  this  subpart 

or  the  laws  of  the  jurisdiction  In  which  sold,  and  (b) 
after  entry  of  the  decree  and  upon  the  payment  of  costs 
of  such  proceedings  and  the  execution  of  a good  and 
sufficient  bond  conditioned  that  such  product  shall  not 
be  sold  or  disposed  of  contrary  to  the  provisions  of  this 
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subpart  or  the  laws  of  any  state  In  which  sold,  the  court 
m*v  by  order  direct  that  such  product  be  delivered  to  the 
owner  thereof  to  be  destroyed  or.  brought  Into  compliance 
with  the  provisions  of  this  subpart  under  the  supervision 
of  an  officer  or  cmplqyee  duly  designated  by  the  Secretory, 
and  the  expenses  of  sue*  supervision  shall  be  paid  by  the 
person  obtaining  release  of  the  product  under  bond. 

(4)  When  a decree  of  condemnation  Is  enfered  against  a 
product,  court  costs  and  fees,  and  storage  and  other 
proper  expenses,  shall  be  awarded  against  the  person.  If 
any.  Intervening  as  claimant  of  the  product. 

(5)  In  the  case  of  removal  for  trial  of  any  case  as  pro- 
vided by  paragraph  2 -- 

(A)  The  Clerk  of  the  Court  from  which  removal  is 
made  shall  prwptly  transmit  to  the  court  In  which 
the  case  Is  to  be  tried  all  records  In  the  case 
necessary  In  order  that  such  court  may  exercise 
Jurisdiction,  and  (8)  the  court  to  which  such  case 
was  removed  shalthave  the  powers  and  be  subject  to 
the  duties,  for  purposes  of  such  case,  which  the 
court  from  which  removal  was  made  would  have  had,  or 
to  which  such  court  would  have  been  subject,  if  such 
case  had  not  been  removed. 

2.  Rationale:  At  present,  authority  to  seize  can  only  be 

exercTsed'" under  the  Food,  Drug,  and  Cosmetic  Act,  where 
medical  equipment  can  be  shown  to  be  hazardous  by  virtue 
of  radiation  emissions  or  other  electrical/mechanical 
hazards.  However,  seizure  or  “cease  u$e“  authority 
under  P.L.  90-602  Is  needed  to  strengthen  the  Act  with 
respect  to  noncompllant  or  defective,  electronic  radia- 
tion-emitting devices. 


G.  Expansion  of  Prohibited  Acts  Section 

l.  legislative  Proposal:  At  the  present  time,  the  prohibited  acts 
section'd  the  Act, Section  360B  (a)  (11,  provides  that  It  Is 
unlawful  “for  ar\y  manufacturer  to  Introduce,  or  deliver  for 
Introduction  into  commerce,  or  to  Import  In  the  United  States, 
any  electronic  product  which  does  not  comply  with  an  applicable 
* standard  prescribed  pursuant  to  Section  358."  This  section 
should  be  amended  as  follcws: 

(1)  for  any  manufacturer  to  manufacture  for  sale,  sell, 
offer  for  sale,  Introduce,  or  deliver  for  Introduction 
into  commerce  or  Import  Into  the  United  States  any  elec- 
tronic product  which  does  not  comply  with  an  applicable 
performance  standard  prescribed  pursuant  to  Section  358 
or  which  has  a defect  which  relates  to  the  safety  of  use 
of  such  product  by  reason  of  the  emission  of  electronic 
product  radiation. 


H.  Elimination  of  “Good  Cause-  Requirement  for  Inspections 

1.  Legislative  Proposal:  The  Act  should  also  be  amended  to  eliminate 

the  "good  cause1  requirement  for  Inspections.  As  revised.  Section 
360A  would  read  as  follows: 

(a)  For  purposes  of  enforcement  of  this  Subpart,  officers  or 
employees  duly  designated  by  the  Secretary,  upon  presenting 
appropriate  credentials  and  a written  notice  to  the  owner, 
operator,  or  person  in  charge,  are  authorized  (1)  to  enter, 
at  reasonable  times,  any  factory,  warehouse,  establishment  or 
vehicle  In  which  electronic  products  are  manufactured,  tested, 
packaged,  or  held;  and  (2)  to  Inspect,  at  reasonable  times  and 
within  reasonable  limits  and  In  a reasonable  manner,  such 
factory,  warehouse,  establishment  or  vehicle  and-all  electronic 
products  and  equipment,  finished  or  unfinished  materials,  con- 
tainers, labels,  procedures  and  facilities  which  relate  to 
electronic  product  radiation  safety* 
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I,  General  Grant  of  Rulemtklrtg  Authority 


1.  legislative  Proposal:  The  Secretary  It  authorized  to  pro- 
nilgai?  rules  am  regulations  for  the  efficient  enforcement 
of  the  Act* 

2.  Rationale:  This  type  authority  Is  contained  In  the  Food, 

Drug,  and  Cosmetic  Act:'^4,Secr7dl(a)*  The  authority  of  this 
Act,  except  as  otherwise  provided  In  this  section.  Is  hereby 
vested  In  the  Secretary. 

Courts  have  consistently  held  that  this  provision  authorizes 
the  Secretary  to  Issue  substantive  regulations.  In  other 
words,  the  regulations  have  the  force  of  law,  and  a violation 
of  the  regulations  Is  considered  to  be  a violation  of  the  law. 


J.  Technical  Assistance  Authority  (Including  equipment  calibration 
to  parties  not  associated  with  Federal  radiological  health 
programs). 

1.  Legislative  Proposal:  Rather  than  adding  to  our  management 

problems  by  adding  a fee  for  service  operation  to  our  present 
operations.  It  might  be  more  desirable  to  direct  the  Secretary 
to  collaborate  with  the  National  Bureau  of  Standards  In  the 
establishment  of  regional  calibration  laboratories.  This 
could  be  strengthened  by  requiring  that  Instruments  used  In 
testing  programs  for  certification  of  compliance  with  per- 
formance standards  prescribed  under  the  Act  be  calibrated 
annually  or  more  frequently  In  regional  calibration  labora- 
tories which  have  demonstrated  adequate  performance  In  a re- 
cent Interaction  with  the  National  Bureau  of  Standards. 


Mr.  Rogers.  And  could  you  give  us  FDA’s  assessment  of  Dr. 
Bross’  and  Dr.  Bertell’s  finding  from  the  Tri-State  data  which 
indicate  increased  leukemia  incidence  correlated  with  increased 
diagnostic  X-ray  exposure? 

Dr.  Kennedy.  Yes,  sir. 

Mr.  Rogers.  Maybe  vou  could'give  us  quickly  your  reaction  to 
these  findings.  Do  you  feel  they  are  legitimate? 

Dr.  Kennedy.  I think  I would  like  to  ask  Mr.  Villforth  to  do  that 
as  well,  because  I think  he  is  more  familiar  with  them  than  I. 

Mr.  Rogers.  Certainly. 

Mr.  Villforth.  I think  the  simple  answer  to  this  type  of  project, 
that  is  the  Tri-State  project,  or  to  the  Mancuso  work  at  Stanford  or 
to  the  Najarian  study  at  New  Hampshire  is  these  studies  must  be 
reviewed;  they  must  have  the  opportunity  to  be  given  scientific  test 
in  the  open  literature,  and  when  we  have  a chance  to  review  the 
reviews  and  the  initial  reports,  we  will  be  in  a better  position  to 
draw  judgments.  I think  there  are  merits  in  all  of  these  studies. 
There  are  also  some  problems  and  concerns  we  have  with  all  of 
these  studies. 

I would  like  to  point  out,  as  an  illustration,  the  original  Mancuso 
paper  was  published  in  the  Health  Physics  Journal.  There  are  two 
rebuttal  articles  to  that  paper.  One  is  published  in  the  June  issue 
of  the  Journal,  which  has  not.  been  distributed  yet,  and  another 
rebuttal  is  accepted  for  publication  and  will  be  scheduled  shortly. 

The  concern  I have  is  that  the  scientific  community  needs  to 
have  the  benefit  of  the  original  articles,  the  rebuttal  articles  and 
the  dialog  that  is  going  to  take  place  for  some  time,  for  months 
hereafter  to  give  an  informed  judgment.  I don’t  feel  that  I have 
enough  information  to  know  which  way  things  are  going  to  go. 

[The  following  information  was  received  for  the  record:] 
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AM  FDA  ASSESSMENT  OF  THE  BROSS  AMO  BERTELL  WORK 


The  FOA’s  Bureau  of  Radiological  Health  stiff  are  feel  liar  with  the 
work  of  Or.  Bross  on  the  Tri-State  Leukemia  Study,  since  It  studies 
similar  subject  natter  as  the  work  of  Dr.  Stewart  on  the  Oxford  Survey 
of  Childhood  Cancer,  trfrich  Is  funded  by  the  Bureau.  Because  of  the 
existence  of  biasing  factors  in  epidemiologic  studies.  It  Is  necessary 
to  seek  corroboration  of  observed  effects  iron  two  or  more  Independent 
studies.  8RH  staff  has  found  that  the  Bross  work  and  the  Stewart  work 
agree  in  the  basic  finding  of  an  approximate  SOS  Increase  in  the  risk 
of  leukemia  following  In-utero  irradiation  and  of  an  Increased  sensi- 
tivity to  certain  childhood  diseases  among  leukemia  victims. 

The  findings  of  an  association  between  preconception  Irradiation  and 
increased  risk  of  leukemia  was  initially  found  in  both  studies.  An  in 
depth  sophisticated  analysis  of  this  effect  by  Dr.  Stewart,  however, 
has  Indicated  that  this  association  Is  more  likely  an  artifact  of  the 
reporting  of  the  timing  of  the  x-rty  examinations  rather  than  an  effect 
of  radiation. 

with  regard  to  the  most  recent  work  of  Dr.  Bross,  purporting  to  show  a 
genetic  link  between  in-utero  Irradiation  and  cancer,  we  feel  that 
neither  the  data  nor  the  mathematical  methods  are  sufficient  to  test 
such  a precise  hypothesis.  This  work  was  recently  reviewed  by  Dr. 
Kenneth  Rothman  in  a public  meeting  given  by  NRC  at  the  request  of  Dr. 
Bross.  In  that  review  Dr.  Rothman  accurately  critiqued  the  most  recent 
Bross  work  as  circular  logic  In  the  sense  that  Dr.  Bross  Is  using  his 
data  to  formulate  a hypothesis  and  using  the  same  data  to  "prove"  the 
hypothesis.  This  type  of  approach  Is  not  legitimate  because  It  violates 
the  scientific  method. 

Another  revlw  of  the  paper  in  the  Journal  of  the  American  Medical 
Association  was  given  by  Dr.  Charles  Land  In  a Letter  to  the  Editor  of 
that  Journal.  In  that  review,  Or.  Land  showed  that  the  model  put  forth 
In  the  paper  could  better  fit  the  data  If  estimates  other  than  the  ones 
Dr.  Bross  used  were  emplcyed.  Dr.  Bross  Implied  in  a reply  that  his 
estimates  were  "good  enough"  but  such  a response  violates  the  statis- 
tical principle  emplcyed  by  Bross,  l.e. , minimum  chi-square  estimation. 
If  another  set  of  estimates  produces  a smaller  chi-square,  one  must 
continue  to  search  until  the  global  minimum  is  attained. 

Furthermore,  the  Bross  model  purports  to  test  a genetic  hypothesis 
without  having  direct  observation  of  a genetic  result.  Ary  number  of 
mechanisms  (genetic  or  other)  could  be  used  to  explain  the  observed 
results.  Thus,  we  feel  that  Dr.  Bross  has  not  shown  in  this  more 
recent  line  of  research  that  which  he  has  purported  to  show. 

With  regard  to  the  analysis  by  Dr.  Bertel 1,  the  method  appears  to 
hypothesize  that  the  only  effect  of  radiation  Is  an  aging  effect 
such  that  an  Increase  In  leukemia  risk  In  an  exposed  population 
can  be  totally  explained  by  a simple  linear  shift  In  the  bio- 
logical age  of  the  exposed  Individual.  Dr.  Bertel  1 proposes  to 
test  this  hypothesis  by  estimating  the  rate  constant  (increase  in 
age  per  rad  skin  exposure),  by  adjusting  the  age  cohorts  In  a 
small  segment  of  the  Tri-State  Leukemia  Study  to  account  for  the 
radiation,  by  calculating  a new  summary  relative  risk  across 
these  cohorts,  and  by  calculating  a chi-square  value  associated 
with  the  new  relative  risk  value.  The  final  estimate  1$  achieved 
when  the  new  relative  risk  reaches  unity. 

Yet,  Dr.  Bertel  1 presents  an  apparent  estimation  method  as  though 
It  were  a hypothesis  testing  method.  In  statistics  these  two 
aspects  of  Inference  are  related  but  are  distinct.  Even,  If  one 
were  to  accept  the  hypothesis,  the  Implications  would  be  only  that 
the  association  between  radiation  and  leukemia  risk  Is  not  dis- 
similar from  the  association  between  age  and  leukemia  risk.  The 
mechanisms  for  these  two  associations  may  be  quite  different. 

Dr.  Bertel  1 utilizes  her  results  as  though  she  has  proven  a cause- 
effect  type  of  relationship;  l.e.,  radiation  causes  a biological 
aging  with  respect  to  leukemia  sensitivity.  In  fact  all  she  has 
done  Is  to  find  an  estimated  value  for  the  rate  constant  of  an 
assumed  age-radiation  dose  relationship  which  best  fits  the  Tri- 
State  Leukemia  Study  data.  The  latter  demonstration  Is  necessary 
for  the  former  proof  but  Is  by  no  means  sufficient. 
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Mr.  Rogers.  What  inspection  do  you  do  in  California,  or  do  you 
leave  that  mainly  to  the  State? 

Mr.  Villtorth.  The  California  program  in  terms  of  the  X-ray,  as 
far  as  I know,  California  is  one  our  contract  States,  just  like  the 
other  22. 

Mr.  ROGERS.  You  have  22  States  that  you  contract? 

Mr.  Villtorth.  Contract  States. 

Mr.  Rooers.  They  do  the  inspection  for  you. 

Mr.  Villtorth.  For  new  equipment  that  is  installed,  the  assem- 
blers assembled  equipment.  As  the  Commissioner  said,  we  put  in 
an  additional  $400,000  to  add  to  these  22  States  and  hope  to  get 
another  20  or  so  States  on  top  of  that,  which  will  help  to  a large 
extent,  or  maybe  double  the  number  of  compliant  inspections  of 
new  equipment. 

Mr.  Rogers.  In  the  contract  do  you  have  certain  standards?  For 
instance,  for  an  X-ray  machine,  standards  for  at  what  point  it 
should  be  closed  down? 

Mr.  Villtorth.  We  have  a specific  protocol  that  they  are  to 
follow,  including  the  type  of  testing,  the  way  it  is  to  be  tested, 
because  we  must  have  consistency  from  State  to  State.  We  provide 
the  instrumentation. 

For  example,  when  we  receive  from  the  Food  and  Drug  Adminis- 
tration an  additional  $400,000  to  contract  for  these  additional 
States,  to  increase  the  22  we  had  to  go  back  to  our  friends  in  the 
Food  and  Drug  Administration  and  ask  for  $168,000  more  for  new 
equipment  to  support  those  contract  States.  So  we  have  bought  the 
equipment. 

We  have  trained  the  State  people  to  do  this,  and  there  is  a 
specific  protocol. 

Mr.  Rogers.  How  often  are  you  asking  that  the  machines  be 
checked  by  the  States  in  your  contract  with  them? 

Mr.  Villtorth.  This  is  not  a case  of  how  often.  We  are  asking 
them  to  get  a certain  percent  of  the  new  machines  installed  that 
year,  which  means  some  machines  won’t  get  inspected  that  year. 

Mr.  Rooers.  Are  you  doing  any  reinspection  of  old  equipment  at 
all? 

Mr.  Villtorth.  To  my  knowledge,  there  is  no  routine  inspection 
of  old  equipment  under  this  protocol  by  us  under  the  contract. 

Mr.  Rogers.  What  about  new  equipment;  is  there  a routine  set 
for  inspection,  reinspection? 

Mr.  Villtorth.  I nave  just  been  informed  that  up  to  10  percent 
are  reinspected  by. the  States.  The  contract  with  the  States  allows 
for  about  10  percent  of  the  machines  to  be  reinspected; 

Mr.  Rogers.  California,  I think,  which  has  10,  12  percent  of  the 
medical  and  dental  X-rays,  advises  that  dental  equipment  is 
checked  on  an  average  of  once  every  20  years,  and  priority  ma- 
chines, that  is  the  ones  in  high-use  areas  such  as  hospitals,  are 
only  checked  every  4 years.  Is  that  a reasonable  inspection  pro- 
gram? 

Mr.  Villtorth.  It  does  not  appear  to  be  a reasonable  inspection 
program. 

Mr.  Rogers.  Would  you  let  us  know  what  is  a reasonable  inspec- 
tion program  and  what  action  we  should  take  and  the  probable 
estimates  of  costs  if  we  got  into  something  like  that? 

IThe  following  information  was  received  for  the  record:] 
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REASONABLE  STATE  X-RAY  EQUIPMENT  INSPECTION  PROGRAM 


A reasonable  Inspection  program  for  Medical  and  dental  diagnostic  x-ray 
facilities  should  provide  for  the  Inspection  of  the  x-ray  equipment  It- 
self. and,  More  broadly,  Inspection  of  the  x-ray  facility  with  regards 
to  Its  radiation  protection  and  quality  assurance  activities.  Inspec- 
tion of  x-ray  equipment  should  Include  the  testing  of:  (1)  newly 
-Installed  certified  systeMs  and  coMponents;  (2 > certified  equipment 
that  has  been  In  use  for  an  extended  period  of  tine  In  order  to  assure 
continued  compliance;  and,  (3)  equipment  Manufactured  prior  to  the  1974 
FOA  standard.  Inspection  of  the  facility  should  Include  review  of: 

(1)  the  facility's  awareness  and  Implementation  of  quality  assurance  and 
good  practice  recommendations;  and,  (2)  compliance  with  State  recommen- 
dations and  regulations  for  patient  and  personnel  protection. 

Currently,  Inspections  of  x-ray  equipment  by  FDA  and  by  State  radiation 
control  agencies  under  contract  with  FDA  are  concentrated  on  newly 
certified  systems.  Until  the  noncompl lance  rate  Is  reduced,  the  FDA 
Inspection  program  should  provide  for  the  testing  of  100%  of  newly  In- 
stalled general  purpose  units  (equipment  that  Is  totally  assembled  at 
the  final  facility),  30%  of  mobile  x-ray  units,  and  10%  of  dental  x-ray 
Systems  within  the  first  year  following  Installation.  Also,  up  to  10% 
of  the  certified  equipment  Is  reinspected  annually  by  the  States.  We 
believe  that  these  goals  will  provide  us  with  sufficient  data  to  detect 
the  noncompl lances  caused  by  the  design,  production,  or  assembly  of  the 
components  and  systems  manufactured  under  the  diagnostic  x-ray  standard. 

Although  the  routine  Inspection  (and  reinspection)  of  x-ray  equipment/ 
facilities  has  traditionally  been  the  responsibility  of  the  States,  both 
FDA  and  the  States  have  given  continued  attention  to  updating  criteria 
for  "reasonable"  Inspection  programs.  In  the  past,  primary  emphasis  has 
been  placed  on  equipment  Inspections  alone;  however,  there  has  been  a 
growing  awareness  that  an  effective  Inspection  program  must  also  serve 
to  educate  and/or  regulate  x-ray  facilities  with  regards  to  quality 
assurance  and  good  practice  activities. 

New  developments  In  this  regard  are  resulting  from  FDA  Involvement  with 
task  forces  of  the  Conference  of  Radiation  Control  Program  Directors. 

One  task  force  has  tentatively  proposed  the  following  Inspection  schedule 
as  a guide  for  State  agencies: 

(a)  dental  x-ray  machines  - every  5 years; 

(b)  hospital  or  similar  facility  - every  year; 

(c)  clinic  (radiologist)  - every  year; 

(d)  chiropractor  - every  year; 

Ce)  osteopath  - every  2 years; 

(f)  medical  x-ray  machines  (other  than  those  listed  above)  - 
every  2 years;  and, 

(g)  veterinarians  - every  2 years. 


Other  task  forces  on  Suggested  Statr Regulations,  BENT,  and  on  Quality 
Assurance  are  providing  models,  goals,  and  specific  action  programs 
that  States  can  use  to  Improve  their  Inspection  programs. 

One  current  estimate  of  the  manpower  required  to  Implement  a reason- 
able x-ray  Inspection  program,  as  described  above,  Is  three  full-time 
equivalents  for  every  1000  x-ray  tubes.  This  would  result  In  an  approxi- 
mately 400%  Increase  In  funds  and  personnel  over  what  Is  currently  being 
spent. 
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Dr.  Kennedy.  I think,  Mr.  Chairman— if  I might  be  permitted  an 
observation— that  is  going  to  turn  out  to  be  very  .difficult.  Like 
anything  else,  there  is  a rather  complicated  cost  benefit  ratio  that 
applies  to  the  application  of  resources  and  probable  varying  rates 
or  return  as  one  moves  up  the  curve. 

We  believe  that  although  our  sampling  rate  is  not  high,  that  we 
are  petting  a good-sized  piece  of  the  problem.  The  choice  is  likely  to 
be,  if  you  take  a marginal  $100,  do  you  invest  it  in  educational 
work  with  providers  and  consumers  to  reduce  the  numbers  of 
unneeded  exposures,  or  do  you  invest  it  in  compliance  and  inspec- 
tion programs  for  equipment,  and  which  one  gives  you  the  largest 
rate  of  return? 

It  is  very  tough  to  know.  Our  best  guess  is  that  we  will  be 
spending  our  dollars  a little  better  if  we  spend  them  on  reducing 
unneeded  exposures  as  opposed  to  increasing  our  sampling  rate  of 
equipment  that  we  inspect.lt  is  going  to  be  a tough  call. 

Mr.  Rogers.  I wonder  why  it  couldn’t  be  carried  out  rather 
inexpensively  if  a concerted  effort  is  made  to  call  your  professional 
people  together  to  discuss  this  problem  and  really  put  on  a concen- 
trated program  to  get  across  this  type  of  information  I feel  that 
they  would  not  resist  an  educational  program,  but  it  may  have  to 
be  initiated  by  us  in  a very  dramatic  way.  It  seems  to  me  the 
Commissioner  of  Food  and  Drugs  could  call  together  the  leadership 
from  the  States,  maybe  the  major  cities  of  the  country  and  the 
hierarchy  of  the  various  colleges  and  the  AMA  to  get  across  these 
points  that  really  ought  to  be  handled  by  the  profession.  We 
shouldn’t  have  to  educate  the  public  to  tell  a doctor  that  they  don’t 
want  something  that  the  doctor  knows  ought  not  to  be  good  for 
them. 

It  seems  to  me  that  that  is  kind  of  a back-door  approach.  I 
understand  there  is  some  problem  with  such  an  education  program, 
but  I think  a more  active  effort  could  perhaps  accomplish  it. 

Dr.  Kennedy.  But  I do  think,  Mr.  Chairman,  that  it  is  fair  to  say 
that  we  are  moving  effectively  through  the  front  door  as  well  as 
the  back  door.  But  assembling  the  medical  profession  in  one  place 
to  hear  pronouncements  from  this  particular  part  of  their  govern- 
ment is  not  as  easy  as  it  can  be  made  to  sound. 

Mr.  Rogers.  Well,  nothing  is  easy,  Mr.  Commissioner,  but  I think 
you  would  be  surprised  at  the  results  you  would  get  if  you  would 
call.  And  I think  Members  of  the  Congress  would  be  helpful,  I 
think  the  Secretary  would  be  helpful,  I expect  the  Administration 
would  be  helpful  in  convening  State  officials,  health  people,  the 
colleges  to  a conference  to  discuss  some  of  these  very  serious  mat- 
ters that  they  would  prefer  to  avoid  the  need  for  Federal  regula- 
tions on. 

In  other  words,  why  can’t  you  activate  the  doctors  to  do  it 
themselves?  I think  we  could,  rather  than  doing  all  the  studies— 
when  we  already  know  there  is  a problem.  We  already  know  you 
are  ready  to  put  out  information  to  tell  the  women  who  read  the 
sign,  don’t  let  your  doctor  zap  you  there  with  that  X-ray.  Now  we 
ought  to  be  able  to  get  this  information  to  enough  of  the  leadership 
of  the  medical  profession,  and  this  committee  would  help  you  to  get 
that  done. 
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Dr.  Kennedy.  Mr.  Chairman,  I am  convinced  you  have  created, 
obviously,  with  these  hearings  a very  intense  public  interest  in  the 
problem,  and  I think  perhaps  created  the  conditions  under  which 
exactly  the  sort  of  program  you  suggest  will  be  helpful.  We  will  go 
to  work  on  it  and  come  back  to  you  with  some  proposals,  and  I 
expect  you  will  be  asked  to  participate  in  it. 

Mr.  Rogers.  The  committee  would  be  wiHing  to  work  with  you. 
In  fact,  I think  we  ought  to  do  more  of  this,  ana  I think  if  we  could 
have  key  people  in  each  State  that  could  alert  people  to  get  these 
messages  across  to  the  profession,  every  State,  every  city— they 
have  the  organization  to  ao  this— it  could  be  done. 

This  committee,  I am  sure,  would  be  glad  to  work  with  you  in 
any  wav  it  could. 

Dr.  Kennedy.  That  is  splendid,  Mr.  Chairman.  We  will  be  back 
to  you  promptly  for  a proposal  on  that. 

Mr.  Rogers.  There  may  be  other  questions  we  may  ask  for  the 
record.  You  have  been  with  the  committee  for  so  long. 

Thank  you  very  much,  Mr.  Commissioner,  and  we  hope  the  mate- 
rials asked  for  will  be  furnished  as  soon  as  possible.  Thank  you  for 
your  presence  today. 

Our  last  witness  will  be  from  the  the  American  College  of  Radiol- 
ogy, Dr.  Russell  H.  Morgan,  University  Professor  of  Medicine,  the 
Johns  Hopkins  University  School  of  Medicine,  Johns  Hopkins  Hos- 
pital; and  Dr.  Harold  O.  Wyckoff,  president  of  the  International 
Commission  on  Radiation  Units  and  Measurements  and  will  be 
accompanied  by  Otha  Linton,  who  is  Director  of  Governmental 
Relations,  the  American  College  of  Radiology. 

We  welcome  each  of  you  to  the  committee.  We  apologize  to  each 
of  you  for  holding  you  here  too  long  this  afternoon,  but  it  is  good  to 
see  you  again  and  we  are  grateful  for  your  presence. 

Your  statements  will  be  made  a part  01  the  record,  and  if  you 
could  summarize  the  highlights  for  us,  it  would  be  most  helpful. 

STATEMENT  OF  RUSSELL  H.  MORGAN,  M.D.,  ON  BEHALF  OF 

AMERICAN  COLLEGE  OF  RADIOLOGY.  ACCOMPANIED  BY 

HAROLD  O.  WYCKOFF,  PH.  D.,  PRESIDENT,  INTERNATIONAL 

COMMISSION  ON  RADIATION  UNITS  AND  MEASUREMENTS, 

AND  OTHA  W.  LINTON  M.SJ.,  DIRECTOR  OF  GOVERNMENT 

RELATIONS 

Dr.  Morgan.  Thank  you. 

I am  Dr.  Morgan.  On  my  left  is  Dr.  Wyckoff,  and  on  my  right  is 
Mr.  Linton. 

Before  beginning  my  testimony,  I would  just  like  to  digress  for  a 
moment  to  make  one  comment.  On  the  basis  of  your  recent  an- 
nouncement, Mr.  Chairman,  this  is  most  likely  to  be  the  last  oppor- 
tunity that  we  will  have  for  discussion  of  this  sort  with  you.  I want 
to  express  for  all  of  us  in  the  profession,  and  particularly  for  those 
of  us  in  the  specialty  of  radiology,  our  heartfelt  thanks  for  the 
wonderful  and  magnificent  job  you  have  done  through  the  years.  I 
speak  with  the  deepest  sincerity.  We  shall  miss  you  very  much. 

Mr.  Rogers.  That  is  very  kind. 

Dr.  Morgan.  Because  the  hour  is  late,  let  me  just  summarize 
things  very  quickly. 
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Our  testimony,  of  course,  is  offered  on  behalf  of  the  12,000  radi- 
ologist and  physicist  members  of  the  College  of  Radiology.  About  90 
percent  of  the  Nation’s  medical  specialists  in  the  uses  of  ionizing 
radiation  and  other  energy  forms  for  diagnoses  and  treatment  oT 
disease  are  members  of  the  College.  Several  hundred  radiological 
physicists  are  also  members. 

We  are  pleased  to  respond  to  your  committee’s  request  for  an 
assessment  of  the  current  status  of  the  medical  uses  of  radiation  as 
well  as  to  make  comments  on  several  matters  of  concern  to  us  and 
to  the  subcommittee. 

Our  testimony  consists  of  a brief  introduction  and  then  several 
sections  outlining  areas  of  background  comment  requested  by  the 
subcommittee  and  some  observations  and  comments  upon  current 
Federal  programs. 

Unless  the  subcommittee  prefers  otherwise — and  I presume  that 
because  the  hour  is  late  this  will  not  be  the  case— we  propose 
merely  to  read  the  introduction  and  perhaps  a little  of  the  discus* 
sion. 

Mr.  Rogers.  Certainly.  I think  that  will  be  fine  where  you  high- 
light the  points  for  us. 

Dr.  Moroan.  This  is  not  the  first  time  that  we  have  testified,  of 
course,  before  this  subcommittee.  We  were  pleased  to  contribute  to 
your  deliberations  which  led  to  the  enactment  of  Public  Law 
90-602  in  1968.  From  the  vantage  point  of  10  years,  we  think  the 
law  has  been  a reasonable  and  workable  one.  Taken  on  the  whole, 
it  has  been  reasonably  and  soundly  implemented  in  a manner 
which  supports  its  intention;  namely,  the  protection  of  the  Ameri- 
can people  from  ii\juries  associated  with  exposures  to  ionizing  radi- 
ation in  several  contexts. 

Just  50  years  ago,  radiologists  persuaded  the  Federal  Department 
of  Commerce  to  assign  one  scientist  within  the  Bureau  of  Stand- 
ards to  the  field  of  ionizing  radiation.  That  scientist,  Dr.  Lauriston 
S.  Taylor,  who  I am  sure  is  known  to  everyone  in  the  room,  has 
spent  a distinguished  career  in  radiation  science  and  has  seen 
himself  succeeded  by  several  thousand  scientists  and  administra- 
tors in  a growing  array  of  Federal  agencies.  Some  of  the  current 
burden  of  this  Federal  attention  is  outlined  in  the  article  by  Mose- 
ley and  Linton,  which  is  attached  to  our  testimony.  [See  p.  531.] 

During  the  same  half  century,  radiology  organizations  have  ac- 
cepted responsibilities  for  radiation  safety  of  X-rays  and  radioactive 
materials  used  in  medicine.  They  have  been  principal  sponsors  of 
the  National  Council  on  Radiation  Protection  ana  Measurement 
and  its  predecesor  organizations.  They  have  contributed  to  the 
workings  of  several  international  radiation  study  groups.  They 
have  contributed,  as  outlined  elsewhere,  to  the  enactment  of  legis- 
lation at  the  Federal  and  State  levels,  to  the  creation  of  Federal 
and  State  agencies  which  have  broad  responsibilities  to  support 
appropriate  and  effective  uses  of  ionizing  radiation  as  well  as  the 
regulation  of  radiation  equipment. 

Two  decades  ago,  when  I and  10  or  12  of  my  colleagues,  who  then 
constituted  the  National  Advisory  Committee  on  Radiation,  began 
calling  the  public’s  attention  to  tne  need  for  Federal  regulation  of 
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ionizing  radiation— medical  and  otherwise— we  often  wished  that 


ment.  Now,  20  years  later,  we  sometimes  think  we  may  have 
perhaps  overdone  it. 

- Last  June,  the  College  testified  before  your  colleagues  on  the 
Senate  Commerce  Committee  in  its  oversight  hearings.  In  the 
course  of  those  hearings  we  cited  three  ways  in  which  we  are 
presently  distressed  about  Federal  programs.  A year  later,  we 
think  the  same  three  problems  exist.  In  brief,  they  are: 

One,  an  absence  of  a focus— I did  say  focus,  but  I think  one  needs 
to  say  a highly  competent  focus  for  radiation-related  research 
within  the  Federal  Government. 

Mr.  Rogers.  May  I just  interrupt  there? 

Dr.  Morgan.  Yes. 

Mr.  Rooer8.  Would  you  feel  the  main  thrust  of  that  research 
should  be  in  the  health  agency? 

Dr.  Moroan.  Yes,  indeed;  because  the  problems  are  health  relat- 
ed. It  is  as  simple  as  that.  1 

Mr.  Rogers.  Thank  you,  Doctor. 

Dr.  Moroan.  It  doesn’t  require  any  complicated  philosophical 
approach. 

Mr.  Rogers.  Thank  you. 

Dr.  Morgan.  Two,  an  overlapping  and  sometimes  contradictory 
pattern  of  regulatory  efforts  by  Federal  and  State  agencies  in  the 
health  field  and  elsewhere  in  government  is  another  problem  that 


we  see. 

And  three,  an  undue  emphasis  on  health-cost  containment, 
which  seems  likely  to  stifle  further  development  in  radiation  equip- 
ment and  its  application,  which  worries  us,  not  because  there  need 
not  be  concern  here,  but  because  I see  some  evidence  that  if  we  are 
not  careful  we  may  go  too  far  in  the  direction  of  cost  containment, 
to  the  disadvantage  of  the  people  of  the  Nation  who  need  health 
care  in  the  future. 


So  these  three  things,  Mr.  Chairman,  are  problems  which  we  see, 
and  I,  as  well  as  Dr.  Wyckoff  and  Mr.  Linton,  would  be  glad  to 
answer  questions  now  regarding  them. 

[Testimony  resumes  on  p.  534.] 

[The  prepared  statement  of  Drs.  Morgan,  Wyckoff,  and  Linton,  and 
attachment  follows:] 
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Hr.  Chairman,  think  you  for  this  opportunity  to  shirt  our  coavents. 

1 in  Dr.  Russell  H.  Morgan  of  Baltimore.  I no  i university  proftssor  of  medicine  at  tht 
Johns  Hopkins  Unlvtrslty  School  of  Medicine.  ! wit  fomtrly  chairman  of  radiology*  dean 
of  ntdlclnt  and  vice  chancellor  of  medical  affairs  it  Hopkins.  I in  icconpinltd  by  Dr. 

Hirold  0.  Wyckoff,  a distinguished  physicist  now  retired  from  the  National  Bureau  of  Standirc 
and  the  Department  of  Defense  who  Is  president  of  the  International  Commission  on ~ 

Radiation  Units  and  Measurements,  and  by  Mr.  Otha  H.  Linton,  director  of  government 
relations  for  the  College. 


Our  testimony  Is  offered  on  behilf  of  the  12,000  radiologist  and  physicist 
members  of  the  American  College  of  Radiology.  About  90  percent  of  the  nation’s 
medical  specialists  In  the  uses  of  Ionizing  radiation  and  other  energy  forms 
for  diagnosis  and  treatment  of  disease  are  members  of  the  College.  Several 
hundred  radiological  physicists  also  are  members.  We  are  pleased  to  respond 
to  your  committee's  reguest  for  an  assessment  of  the  current  status  of  medical 
radiation  uses  as  well  as  making  comments  on  several  matters  of  concern  to  us 
and  to  the  subcommittee. 

Our  testimony  consists  of  a brief  Introduction,  several  sections  outlining 
areas  of  background  comment  requested  by  the  subcommittee  and  some  observations 
and  comments  upon  current  federal  programs.  Unless  the  subcommittee  prefers 
otherwise,  we  propose  to  read  the  Introduction  and  the  discussion  of  current 
programs  and  to  request  that  the  other  portions  be  entered  into  the  record. 

This  Is  not  the  first  time  the  College  has  testified  before  this  subcommittee. 
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lit  were  pleased  to  contribute  to  your  deliberations  which  1*0  to  enactment 
of  Public  law  90-602  in  1966.  Fro*  the  ventage  point  of  10  years,  wt  think 
that  has  been  a rtasonabla  and  workable  law.  Taken  on  tho  whole.  It  has  boon 
reasonably  and  soundly  1 up 1 wen ted  In  a wanner  which  supports  its  1ntent1on--the 
protection  of  the  American  people  from  injuries  associated  with  exposures  to 
ionizing  radiation  in  several  contexts. 

Just  SO  years  ago,  radiologists  persuaded  the  federal  Department  of 
Commerce  to  assign  one  scientist  within  the  bureau  of  Standards  to  the  field 
of  ionizing  radiation.  That  scientist,  Or.  lauriston  S.  Taylor,  has  spent  a 
distinguished  career  in  radiation  science  and  has  seen  himself  succeeded  by 
several  thousand  scientists  and  a^alntstrators  in  a growing  array  of  federal 
agencies.  Some  of  the  current  burden  of  th.'s  federal  attention  Is  outlined 
in  the  article  by  Moseley  and  Linton  which  is  attached  to  our  testimony 
(enclosure  1). 

During  the  same  half  century,  radiology  organizations  have  accepted 
responsibilities  for  radiation  safety  of  x-rays  end  radioactive  materials  used 
In  medicine.  They  have  been  principal  sponsors  of  the  national  Council  on 
Radiation  Protection  and  Measurement  (NCRP)  and  it?.  predecessor  organizations. 
They  haw  contributed  to  the  workings  of  the  several  international  radiation 
study  groups.  They  have  contributed,  as  outlined  elsewhere,  to  the  enactment 
of  legislation  at  the  federal  and  state  levels,  to  the  creation  of  federal 
and  state  agencies  which  have  broad  responsibilities  to  support  appropriate 
and  effective  uses  of  lonirlng  radiation  as  well  as  the  regulation  of  radiation 
equipment. 
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Two  decades  190,  we  sometimes  wished  that  we  cow  Id  attract  more  federal 
attention  to  p rob lame  of  medical  radiation  control  and  applications.  How  wo 
sometimes  think  wo  or  tot  body  has  overdone  It.  last  Am,  the  C0II090 
testified  bo  fort  /our  col  1 00900s  on  tho  Sonata  Cow  ire  a Cornel  t tee  In  Its 
oversight  hearings.  In  tho  course  of  that  hearing,  wo  cited  throo  wa/t  in 
which  wo  a ra  presently  distrossod  about  fodoral  programs.  A year  later,  wo 
think  tho  same  throo  problM  tiist.  In  brief,  thoy  aro: 

1.  Absence  of  a focus  for  radiation-related  rasaarch  within  tho  fadoral 
government. 

?.  An  overlapping  and  sometimes  contradictory  pattam  of  ra9ulatory 
efforts  by  fadorat  and  stata  agencies  In  tho  health  field  and 
elsewhere  in  government. 

3 An  emphasis  on  health  cost  containment  which  seems  likely  to  stifle 
further  development  In  radiation  equipment. 

II  Status  and  extent  of  medical  radiology  In  United  States. 

The  lata  Or.  ».  H.  Chamberlain  estimated  that  perhaps  a third  of  all 
significant  medical  decisions  are  Influenced  strongly  by  the  Information 
obtained  tn  a diagnostic  x-ray  examination.  If  we  extrapolate  from  the  1170 
x-ray  exposure  Survey  made  by  the  bureau  of  Radiological  Health,  we  might  assert 
that  seven  of  every  ten  Americans  receive  some  medical  radiation  procedure  In 
any  given  year.  An  overwhelming  portion  of  those  procedures  Involve  diagnostic 
x-ray  examinations . A smaller  number  Involve  procedures  to  study  motion, 
termed  fleuroscopy  or  special  procedures.  The  special  procedures  are  those  In 
which  liquids  opaque  to  x-rays  are  Injected  Into  the  blood  circulatory  system. 
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A smaller  nu*>tr,  perhaps  two  alii  Ion  or  less,  receive  high-energy  radiation 
treatment  for  diseases,  principally  cancers. 

Perhaps  eight  to  ten  million  persons  receive  examinations  using  radioisotopes 
yearly.  Others  are  examined  using  ultrasonic  energy  or  thermal  energy.  The 
rapid  growth  of  these  modalities  has  prevented  any  specific  estimates  of  their 
totals. 

Data  from  the  1970  PHS  x-ray  survey  suggests  that  some  64  percent  of 
medical  x-ray  procedures  are  performed  In  hospital  x-ray  departments.  Almost 
all  of  these  are  the  responsibility  of  radiologists.  Of  the  remaining  36 
percent,  the  PHS  estimated  that  one  fifth  were  performed  by  radiologists  In 
offices  and  clinics.  The  remainder  were  performed  by  other  physicians  and 
limited  practitioners  whose  licensure  allows  the  use  of  x-rays.  In  general 
terms,  then,  it  might  be  pres**d  that  specialists  In  radiology  perform  two-thirds 
of  all  medical  radiation  procedures. 

A recent  study  by  the  American  Society  of  Internal  Medicine  indicated 
that  4 & percent  of  Internists  own  x-ray  equipment.  W.thln  the  same  group  of 
respondents,  6 percent  performed  nuclear  medicine  examinations  and  19  percent 
essayed  fluoroscopic  examinations,  normally  using  greater  radiation  exposures 
than  radiographic  examinations. 

Since  the  use  of  x-rays  is  historically  Included  as  part  of  medical 
licensure  In  most  states  for  physicians  and  for  limited  practitioners  such  as 
podiatrists  or  even  chiropractors,  there  Is  no  legal  Inhibition  upon  such  uses, 
even  though  questions  have  been  raised  In  recent  years  about  training  and 
qualifications.  Only  California,  of  all  the  states,  requires  licensed  health 
practitioners  to  attest  to  competence  in  x-ray  use. 
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Over  the  fust  decade,  recruitment  Into  radiology  has  nearly  tripled  the 
ranks  of  specialists.  Including  those  now  In  residency  training,  the  American 
Medical  Association  reflects  some  16,000  physicians  claiming  specialization 
in  one  of  the  branches  of  radiology  (diagnostic  radiology,  radfatlon  therapy 
or  nuclear  medfclne)  which  are  credentlaled  by  the  American  Board  of  Radiology. 

( ABR > These  radiologists  have  completed  a three-year  residency  program  and 
have  passed  the  ABR  examination. 

This  Increase  In  nunbers  has  been  studied  by  the  ACR  In  three  studies, 
(enclosures  2,  3 and  4)  Such  studies  have  Indicated  that  the  manpower  supply 
in  radiology  Is  now  adequate  and  Is  sufficiently  well  distributed  to  undertake 
the  radiologic  procedures  now  required  by  Americans.  However,  if  other 
physicians  are  restricted  In  their  uses  of  x-rays  and  If  the  current  emphasis 
upon  primary  care  physicians  creates  an  Increased  demand,  then  current  recruitment 
and  training  levels  may  not  remain  adequate  for  the  1980s. 

Radiologists  are  supported  In  their  work  by  radiologic  physicists, 
radiobiologists,  statisticians  and  other  scientists.  In  particular,  they 
are  j4ded  in  procedures  by  more  than  100,000  persons  who  are  termed  radiologic 
technologists  or  radiographers.  An  additional  estimated  40,000  to  70,000 
persons  are  believed  to  be  employed  as  x-ray  operators  without  benefit  of 
formal  training  or  credentials.  The  100,000  technologists  are  those  who  have 
completed  training  programs  and  who  have  passed  voluntary  examinations  of  the 
American  Registry  of  Radiologic  Technologists. 

Radiologists  are  also  supported  by  a variety  of  manufacturers  of 
equipment  and  supplies.  Sales  to  the  American  Medical  x-ray  market  were 
estimated  by  the  National  Electric  Manufacturers  Association  (NEMA)  to  be  _ 
approximately  S600  million  in  1976.  The  costs  of  x-ray  equipment  have  reflected 
the  general  rate  of  inflation  plus  added  costs  incurred  incompl lance  with 
requirements  under  PL  90-602  and  more  recently  PL  94-249,  the  medical  device  act. 
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The  addition  of  • posftlvo  beam  limiting  device  on  general  purpost  radiographic 
systems  Nos  been  estimated  to  Add  from  $1 S00  to  16000  to  the  cost  of  the  unit. 

It  It  too  forty  to  b«  able  to  estimate  dearly  the  costs  of  complying  with 
regulations  to  b#  Implementtd  by  the  food  and  Drug  Ministration  under  the 
nodical  device  law. 

In  the  past  five  years,  the  most  obvious  Impact  upon  the*- ray  market  has 
been  the  advent  of  the  computerized  tomographic  scanner.  This  Is  a remarkable 
advance  In  medical  technology  which  enables  radiologists  to  make  precise  and 
safe  studies  of  most  body  parts  and  organ  systems.  The  combination  of  an* 
x-ray  gantry  with  a computer  to  analyze  several  thousand  signals  and  create 
a transverse  or  cross-sectional  Image  has  required  both  mechanical  and 
electronic  Innovation.  Scanners  capable  of  examining  most  body  parts  range  In 
Initial  cost  from  $360,000  to  1650,000.  NEMA  recently  announced  that  at  the 
end  of  1977,  some  921  CT  scanners  were  operating  In  the  U.S.  with  an  unspecified 
number  on  order  or  awaiting  Installation. 

Quantitatively,  the  number  of  CT  scans  Is  hardly  comparable  with  the  130 
million  x-ray  procedures  performed  yearly.  However,  a combination  of  factors 
appears  to  have  had  a definite  retarding  effect  upon  the  growth  of  x-ray 
services.  Anecdotally,  radiologists  and  manufacturers  have  reflected  a flattening 
or  even  a down-turn  of  the  growth  curve  In  radiology  beg4nn1ng~tir  1976.  Whether 
this  reflects  the  Impact  of  Inflation,  the  Impact  of  quality  assurance  programs, 
the  Impact  of  professional  standard  review,  the  impact  of  radiation  scares 
or  all  of  the  above  and  still  others  remains  speculative. 

Though  the  ACR  does  not  attempt  to  be  a center  of  research  or  of  records, 
the  College  does  conduct  various  studies  from  time  to  time.  It  also  maintains 
a vigorous  liaison  program  with  the  x-ray  industry  and  with  state  and  federal  agencies 
having  responsibilities  for  radiation  uses.  As  noted  above,  the  College  and  other 
radiology  groups  have  sponsored  and  participated  in  activities  of  the  NCftP  since 
its  inception. 
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All  this  activity  by  physicians  using  radiation  results  In  an  average 
annual  exposure  to  Americans  of  60  to  100  mllllroentgens  according  to  NCRP 
estimates.  This  rang#  Is  given  because  the  values  differ  for  various  organs 
and  tissues.  Roentgens,  rads  and  rems  are  units  which  describe  the  amount  of 
radiation  Involved.  The  master  of  roentgens  gives  a measure  of  the  photons 
involved.  The  number  of  rads  and  rems  describe  a radiation  dose  absorbed  at 
some  point  within  a living  creature  or  test  object.  Depending  upon  the  density  and 
atomic  composition  of  the  creature  or  object,  the  absorbed  dose  In  rads  Is  some 
fraction  of  the  exposure  In  roentgens.  A mtllirad  Is  0.001  parts  of  a rad. 

The  average  medical  exposure  Is  less  than  a tenth  of  a roentgen.  This 
compares  to  the  average  annual  exposure  from  background  or  natural  radiation 
of  80  ml  111  roentgens.  This  background  radiation  consists  of  cosmic  rays  from 
the  sun  and  stars  plus  the  emanations  from  naturally  occurring  radioactive 
elements  In  building  materials,  the  soil,  water  and  even  air.  The  amount 
added  by  man-made  sources  other  than  those  used  In  medicine  Is  Inconsequential 
In  terms  of  average  national  exposures.  However,  occupational  and  environmental 
exposures  can  be  most  significant  to  persons  who  work  with  radiation  In  medicine, 
electric  power  generation,  Industrial  testing  and  military  applications. 

Hembers  of  this  subcommittee  will  remember  that  a major  impetus  for 
passage  of  PL  90-60?  In  1968  was  a concern  for  x-ray  exposures  from  color 
television  sets  and  other  consumer  products. 

AS  NCI  director  Or.  Arthur  C.  Upton,  a distinguished  radiation  scientist, 
told  the  subcoanlttee  In  February,  there  are  three  types  of  concern  about 
radiation  exposure.  One  Is  the  genetic  risk.  This  risk  Involves  the  thousands 
or  millions  of  extremely  small  exposures  which  may  be  essentially  harmless 
to  the  individuals  receiving  them  but  which  cumulatively  may  affect  the  total 
genetic  pool  of  the  population.  The  second  Is  the  teratogenic  risk  that 
radiation  exposures  of  a fetus  may  cause  pre-natal  death,  developmental 
anomalies  or  an  abnormal  tendency  toward  cancer  induction  later  In  life. 
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The  third  It  the  direct  somatic  effect  upon  the  person  receiving  the  exposure 
which  nay  ham  hi*  at  the  tine  of  exposure  or  which  may  predispose  him  to 
disease  later  In  life. 

Questions  about  how  much  radiation  can  be  tolerated  safely  by  who*,  what 
levels  of  exposure  are  acceptable  for  the  public  and  for  various  groups  within 
the  public  and  what  kinds  of  public  sanctions,  if  any,  are  required  on  radiation 
uses,  will  be  discussed  later  herein,  as  they  have  been  before  the  subcommittee 
by  other  witnesses. 

The  general  rule  for  medical  exposures  Is  that  anticipated  benefits 
should  clearly  outweigh  potential  or  Inherent  risks.  Such  benefits  would  Include 
contributions  to  a diagnosis  or  the  Impact  of  radiation  upon  a radiation-responsive 
disease,  such  as  cancer.  In  any  Instance,  the  physician  Is  adjured  to  use  the 
minimum  amount  of  radiation  needed  to  accomplish  h4$  purpose,  to  use  "as 
little  as  practicable". 

Ill  Purposes  and  methods  of  medical  radiology. 

Patients  are  exposed  to  Ionizing  or  other  forms  of  high  energy  radiation  for 
one  of  two  reasons.  The  overwhelming  proportion  of  the  time,  the  Intent  1$ 
to  gain  diagnostic  Information.  A small  but  critical  proportion  of  these 
exposures  are  for  the  treatment  of  disease,  principally  cancer. 

When  ionizing  radiation  Is  used  for  treatment,  the  Intent  Is  to  administer 
a dose  of  radiation  which  will  destroy  diseased  tissues.  Such  doses  range  from 
several  hundreds  to  several  thousands  of  rads.  Exposure  of  the  who1e~body  to 
such  doses,  either  In  a single  sitting,  or  In  a series  of  sittings  Is  likely  to 
be  lethal.  The  challenge  to  the  radiotherapist  Is  to  devise  treatment  systems 
whereby  a lethal  dose  of  radiation  is  delivered  to  the  cancer  while  surrounding 
normal  tissue  Is  spared,  thus  avoiding  unacceptable  side  effects  to  the  patient. 
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A physician  treating  cancer  can  choose  among  surgery,  cheaifcals,  hormones  and 
radiation,  according  to  the  tumor  site,  cell  type,  extent,  Invasiveness  and 
other  factors.  Often  a combination  of  treatments  Is  chosen.  Those  cancers 
chosen  for  radiation  are  of  cell  types  which  are  known  to  be  responsive  to 
radiation,  thus  allowing  a “therapeutic  ratio"  of  destruction  of  cancer  cells 
while  sparing  normal  tissue. 

In  the  Instance  of  a cancer  patient,  the  Inexorable  progress  of  untreated^ 
or  unsuccessfully  treated  disease  ^akes  the  level  of  risk  from  massive  radiation 
or  other  traunatic  treatments  a necessary  and  tolerable  choice.  Some  kinds  of  - 
cancers  are  treated  successfully  by  radiation  and  the  patients  so  treated 
live  normal  lifespans  subsequently.  Indeed,  some  women  have  borne  normal 
children  following  radiation  treatments  Involving  several  thousands  of  rads 
close  to  their  reproductive  organs. 

The  larger  numbers  of  people  exposed  to  radiation  are  for  diagnosis, 
detection  and  Identification  of  disease  as  reflected  In  anatomic  or  functional 
deviations  from  the  normal.  The  greatest  proportion  of  such  examinations 
produce  static  x-ray  images  of  various  body  structures  and* do  not  Involve  the 
Ingestion  or  Injection  of  contrast  materials.  If  motion  Is  of  concern  the 
x-ray  Images  can  be  supplemented  or  replaced  by  fluoroscopic  exposures. 

In  fluoroscopy,  the  x-ray  beam  Is  directed  through  a patient  while  the 
radiologist  observes  anatomic  movement  in  "real  time1*.  To  study  the  upper 
gastro-intestVnal  system,. the  patient  Is  asked  to  swallow  a barium  sulphate 
mixture,  opaque  to  x-rays,  which  the  radiologist  watches  traverse  the  pharynx 
and  esophagus  Into  the  stomach.  The  exposures  required  for  fluoroscopy  are 
higher  than  those  needed  for  static  x-rays.  However,  the  use  .since  the  late 
1940's  of  electronic  equipment  enharclng  the  x-ray  signal  mgkes  possible  clear 
Images  with  exposure  levels  that  physicians  believe  to  be  quite  safe. 
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Some  types  of  examinations,  special  procedures,  nay  Involve  the  Insertion 
of  hollo*  catheters  Into  blood  vessels  and  the  Injection  of  contrast  materials 
Into  them  for  the  study  of  the  heart,  brain,  kidneys  or  other  organs.  Such 
procedures  My  be  recorded  on  notion  pictures,  file  or  videotape,  as  well  as 
being  monitored  during  performance. 

Radioactive  materials  can  be  used  for  diagnostic  Imaging,  normally,  a 
radioisotope  such  as  technetli*  99m,  is  chemically  bonded  to  a substance  which 
seeks  certain  body  organs  or  tissues.  To  study  the  thyroid,  for  example,  an 
Iodine  based  compound  would  be  chosen.  The  radioactive  material  Is  Injected 
Into  the  patient  and  allowed  to  pool  In  the  organ  to  be  studied.  A sensitive 
detector  is  then  positioned  over  the  organ  and  the  emitted  radiation  Is  recorded 
Abnormal  patterns  In  the  concentration  of  the  radiation  can  be  Interpreted  by 
radiologists  to  Mke  a diagnosis. 

Ultrasonic  devices  also  are  used  to  make  diagnostic  Images.  The  pulsed 
diagnostic  ultrasound  Is  used  In  several  modes  to  reflect  signals  from  Internal 
body  structures  thereby  producing  a pattern  which  a skilled  radiologist  can 
interpret. 

The  Images  produced  by  ultrasound  or  radioisotopes  lack  the  fine  detail 
achievable  on  x-ray  studies.  But  they  have  advantages  for  the  study  of  organs 
which  are  difficult  or  Impossible  to  Image  effectively  by  x-ray  methods. 

The  newest  development  In  medical  x-ray  Imaging  Is  the  computed  tomographic 
< CT ) scanner.  This  sophisticated  machine  combines  the  x-ray  and  a computer 
to  generate  unique  cross-sectional  Images  of  the  human  body  which  are  enormously 
valuable  In  the  dlognosls  of  disease. 

The  conventional  x-ray  or  fluoroscopic  system  views  the  body  from  a fixed 
perspective.  An  x-ray  beam  passed  through  the  chest  from  back  to  front,  for 
example.  Is  absorbed  In  part  by  the  ribs  and  other  body  structures.  The  Images 
generated  by  the  various  structures  of  the  chest  are  superimposed  on  one  another 
on  the  x-ray  film. 
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The  CT  scanner  creates  a transverse  or  cross-sectional  Inage  of  a 
selected  body  section  by  rotating  the  x-ray  source  and  Image  receptor  around 
the  body  by  mechanical  and  electronic  means.  Many  thousands  of  separate  bits 
of  Information  are  generated  and  a computer  program  arranges  this  Information 
into  an  Image  In  which  each  organ  or  structure  stands  out. 

CT  scanning  was  accepted  Instantly  and  enthusiastically  by  radiologists 
for  a variety  of  examinations  because  of  the  swpeilorlty  of  the  Information 
obtainable  and  the  substantial  savings  In  time  and  trauma  to  patients.  The 
special  procedures  In  which  contrast  media  are  injected  Into  the  brain  or 
other  organs  Involve  some  risk  and  substantial 1y  more  time  than  do  CT  examinations. 

T scanning  will  not  replace  all  special  procedures  but  It  Is  already  resulting 
in  reductions  of  many*  particularly  the  complex  and  painful  pneumoencephalograms 
used  heretofore  to  study  the  brain. 

Health  planners  and  health  Insurers  have  expressed  concern  about  the 
prol Iferatlon  of  CT  scanners  because  of  their  relatively  high  Initial  cost  and 
operating  expense.  Answers  for  all  of  these  concerns  Is  beyond  the  scope  of 
this  testimony.  However,  It  Is  worth  noting  that  the  radiation  exposures  for 
CT  examinations  are  comparable  to  those  involved  In  special  procedures  and  the 
Information  they  provide  Is  remarkably  better.  The  day  Is  not  far  away  when  the 
CT  scanner  must  be  considered  an  essential  Instrument  for  all  hospitals 
offering  full  diagnostic  radiologic  services. 

A brief  description  of  the  basic  physical  principles  which  are  applied  In 
medical  use  of  radiation  may  be  helpful  for  understanding  the  Importance  of  such 
radiation  In  medical  diagnosis  and  treatment. 

Photography  is  the  process  In  which  light  reflections  are  recorded  -on  sensitive 
film.  Radiography  Is  the  process  In  which  lonlilng  radiation  is  projected  through 
an  object  differentially  absorbed  by  the  structures  within  it  and  then  recorded 
on  film  or  a fluoroscopic  screen. 
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To  us*  the  chest  film  as  an  example,  tht  x-ray  energy  differentiates  among 
four  tissues , bona,  wat tr,  fat  and  air.  On  the  x-ray  film,  boots  show  up  as 
white,  meaning  that  tht  calcltff  In  them  has  blocked  most  of  tha  x-ray  photons 
Impinging  upon  thaw.  Tha  densities  of  water  and  fat  art  reflected  In  subtit 
shades  of  gray.  The  air  In  the  lungs  blocks  lass  radiation  and  thus  where  there 
Is  air  tha  film  Is  blackened  to  the  greatest  extent.  Tha  radiologist's  task 
Is  to  analyze  the  overlapping  pattern  of  shadows  to  detect  variations  fro*  normal. 

The  various  components  of  the  x-ray  system  must  be  coordinated  to  produce 
files  of  good  diagnostic  quality.  Current  technology  recommends  the  use  of 
relatively  high  energies,  60  to  12$  kilovolts,  and  short  exposure  tines,  a tenth 
to  a thirtieth  of  a second,  for  chest  examinations.  The  response  characteristics 
of  x-riy  films  and  of  the  associated  Intensifying  screens  (which  enhance  the 
sensitivity  of  the  film)  are  carefully  matched  to  the  x-ray  beam  for  optimal 
diagnostic  results.  Even  modest  variations  result  In  a loss  of  detail  In  the 
lung  fields. 

In  general,  the  amount  of  diagnostic  Information  recorded  In  an  x-ray 
film  varies  Inversely  with  the  radiation  dose  delivered  to  the  patient.  Because 
the  acquisition  of  diagnostic  Information  is  the  basic  reason  for  performing 
radiographic  examinations  and  because  radiation  exposure  may  pose  some  risk,  every 
radiographic  examination  requires  the  physician  and  his  radiologist  colleague 
to  balance  clinical  benefit  against  possible  risk.  Overemphasis  on  the  risk 
will  cause  the  needed  diagnostic  Information  to  fall  short.  Diagnostic  Information 
beyond  that  required,  may  cause  patients  to  be  exposed  to  unnecessary  risk. 
Fortunately,  the  risks  of  radiography  with  current  radiation  levels  are 
vanishingly  small  and  overemphasis  on  the  risk  problem  must  be  a much  greater 
concern  for  society  than  overemphasis  on  diagnostic  Information. 
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In  this  connection.  It  nust  be  pointed  out  thet  there  Is  a constant 
effort  by  radiologists,  Manufacturers  and  regulators  to  Improve  the  efficiency 
of  the  radiographic  process  to  reduce  as  far  as  possible  the  radiation  dose 
delivered  to  patients.  As  an  example,  recent  developments  In  special  films  for 
mammography  by  leading  manufacturers  have  allowed  a significant  reduction  In 
the  average  exposure  and  dose  from  that  procedure  without  loss  of  critical 
Information. 

Host  of  the  technical  developments  In  radiologic  Imaging  have  come  from 
cooperation  between  radfologlsts  and  the  companies  which  make  x-ray  equipment 
and  supplies.  Phototiming  which  automatically  matches  exposure  characteristics 
to  the  patient’s  size,  was  devised  by  a radiologist,  Or.  Russell  H.  Morgan, 
and  made  available  to  the  Industry.  Or.  Morgan  tater  contributed  to  the 
development  of  electronic  fmage  Intensification  which  makes  possible  modern 
fluoroscopy  by  amplifying  a weak  radiation  .signal  a thousand-fold  or  more 
to  permit  viewing  fluoroscopic  Images  In  natural  light  or  recording  them  on 
movie  film  or  television  tape. 

In  the  past  decade,  many  Innovations  In  radiology  have  resulted  from  the 
availability  of  engineers  formerly  employed  In  various  space  programs.  The 
solutions  to  problems  of  transmitting  and  reproducing  an  Image  of  the  surface 
of  the  moon  are  applicable  to  reproducing  and  transmitting  Images  of  the 
kidney  or  pituitary  gland. 

Since  the  promulgation  of  the  performance  regulations  for  x-ray  systems 
by  the  Bureau  of  Radiological  Health  In  1974,  the  requirements  for  beam  limitation 
and  consistency  of  beam  production  have  reduced  radiation  exposure  without  loss 
of  diagnostic  Information. 
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Much  of  thf  development  of  nuclear  medicine  procedures  Is  directly 
dependent  upon  the  sponsorship  of  research  and  development  by  the  Atomic  Energy 
Commission  and  Its  successor  agencies.  The  whole  family  of  shortlived  radioisotopes 
applicable  to  medical  uses  and  the  development  of  the  gamma  camera  for  recording 
the  distribution  of  these  materials  In  the  body  should  be  credited  to  ACC 
funding  and  related  support. 

Most  of  the  work  on  ultraso^d  Is  again  a product  of  col laboratlon  between 
the  medical  profession  and  Industry  with  a limited  Impetus  from  the  National 
Science  Foundation,  mostly  at  the  clinical  application  level.  Almost  no 
federal  effort  has  gone  into  development  of  the  CT  scanner.  Such  development 
took  place  first  In  England  by  the  EMI  Corporation  and  subsequently  In  tills 
country  by  a dozen  companies  working  on  their  own. 

It  might  be  Instructive  to  turn  to  a review  of  the  circumstances  In  which 
people  come  to  radiologists  for  diagnostic  or  therapeutic  procedures. 

Essentially  there  are  two  routes.  The  majority  of  persons  are  referred  to 
radiologists  by  other  physicians  who  are  responsible  for  their  health  care. 

The  second  route  Is  via  the  patient's  voluntary  participation  in  some  type 
of  screening  program  which  Involves  an  x-ray  examination  not  dependent  upon 
any  particular  symptomology  or  a physician's  decision. 

In  the  clinical  situation,  a radiology  referral  stems  from  a decision  by 
a physician  that  the  diagnostic  process  requires  Information  which  can  only  or 
optimally  be  obtained  by  one  or  more  radiologic  Imaging  procedures.  The 
referral  may  be  written  or  verbal.  Ideally  It  will  specify  not  only  the  requested 
examination  but  also  the  suspected  problem.  For  routine  examinations,  the 
consultation  normally  Is  made  without  challenge  by  the  radiologist.  Unless 
the  radiologist  feels  he  should  repeat  the  history  and  physical  examination 
upon  which  the  clinician  based  his  referral  decision,  the  radiologist  usually 
accepts  the  clinician's  judgement  about  the  need  for  the  x-ray  study. 


for  iaore  complex  end  potentially  hazardous  procedures*  radiologists  routinely 
consult  with  clinicians  prior  to  making  such  examinations.  Such  consultations 
are  common  when  requests  art  made  for  several  procedures  or  when  requests  are 
made  to  examine  small  children,  women  who  are  possibly  pregnant  or  others 
requiring  unusual  care. 

The  radiologist’s  finding  is  then  comeunlcated  to  the  referring  physician 
where  It  is  added  to  other  Information  to  form  a clinical  diagnosis.  In  some 
Instances,  the  radiology  finding  provides  the  definitive  diagnosis.  The  sore 
ankle  Is  seen  to  be  fractured.  Or,  no  fracture  Is  seen.  Either  finding  Is 
equally  valid,  since  It  determines  the  proper  course  of  treatment. 

Host  diagnoses  are  more  complex.  The  radiology  finding  may  be  only  part 
of  the  Information  needed  for  a definitive  diagnosis.  For  Instance,  a suspicious 
x-ray  shadow  In  the  lung  eight  lead  to  a biopsy  to  determine  whether  It  Is 
benign  or  malignant.  A failure  to  demonstrate  a stomach  ulcer  may  rule  out 
that  cause  without  identifying  other  causes  of  a stomach  ache. 

All  of  this  has  led  In  recent  years  to  a concept  called  radiologic  efficacy. 
This  refers  to  the  potential  for  the  chosen  examination  to  contribute  to  the 
diagnosis,  management  and  eventual  outcome  of  the  patient  and  his  problem. 

If  ft  Is  presumed  that  a well-conducted  x-ray  examination  will  produce  the 
Information  It  Is  designed  to  produce,  the  questions  become  (1)  was  the 
proper  examination  requested,  and  (2)  was  the  patient  properly  chosen  to  be 
examined. 

Such  determinations  are  medical  decisions,  made  Individually  by  each  physician 
for  Ms  patient.  As  such,  they  do  not  constitute  a proper  sphere  for  regulation 
In  our  opinion.  However,  there  are  valid  general izatlons  which  can  be  drawn. 
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The  enclosed  paper  by  Loop  and  Bell  (enclosure  5)  mas  00#  of  the  earliest 
reports  on  the  concept  of  radiologic  efficacy.  Tfcelr  prel jmtnary  study  Is  now 
being  continued  by  colleagues  in  Seattle  with  early  Indications  that  skull 
K-r*y  examinations  on  emergency  room  patients  can  be  curtailed  by  the  application 
of  efficacy  criteria. 

for  the  past  five  years,  a committee  of  the  American  College  of  Radiology 
has  been  engaged  In  designing,  testing,  and  applying  In  a limited  area  the  concept 
of  radiologic  efficacy  as  an  Influence  upon  the  clinician.  A report  {enclosure  6) 
prepared  In  the  simmer  of  1977  sunurlxes  the  status  of  the  effort  when  Its 
principal  funding  expired.  The  College  regards  these  conclusions  as  preliminary 
but  promising.  The  ACR  efficacy  study  does  represent  the  largest  and  only 
national  effort  of  the  sort  ever  undertaken.  Since  it  began,  others  have 
undertaken  more  limited  studies.  All  are  needed. 

In  addition  to  the  clinical  setting  in  which  a physician  makes  a specific 
determination  of  Ms  need  for  results  of  an  x-ray  study,  there  are  two  other 
medical  situations  In  which  x-ray  examinations  are  performed.  These  Involve 
annual  or  other  routine  physical  examinations  of  which  one  or  several  x-ray 
examinations  may  be  parts,  and  the  chest  x-ray  examination  required  upon 
admission  to  many  hospitals. 

Questions  have  been  raised  about  the  value  of  routine  physical  examinations, 
with  or  without  x-ray  studies.  Without  attempting  to  discuss  the  whole  philosophy 
of  preventive  medicine,  the  ACR  has  suggested  that  If  a comprehensive  examination 
is  warranted,  for  whatever  the  reasons,  then  appropriate  x-ray  studies  should  be 

incited. 

In  recent  years,  radiologists  have  developed  a position  about  hospital 
admission  chest  x-ray  examinations.  Such  examinations  have  two  purposes. 
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One  ft  to  Identify  health  problems  which  might  affect  the  patient's  cart  «hii« 

^ it  in  the  hospital.  For  example.  a surgical  patient  requiring  anesthesia 
should  be  Studied  by  a* ray  to  assure  that  ho  does  not  hart  respiratory  or 
anatomic  problems  which  would  complicate  the  anesthetic  awintstratio*  however. 
if  the  patient  has  received  an  x-ray  examination  Just  prior  to  admission  as  part 
of  the  diagnosis  leading  to  hospital  nation,  its  repetition  is  seldom  warranted. 

All  of  this  eight  say  thet,  for  the  patient's  benefit,  special  circumstances 
and  the  absence  of  recent  x-ray  examinations  may  be  reasons  for  an  adetision 
chest  file.  The  second  purpose  of  the  admission  chest  study  is  to  protect 
other  patients  from  contagious  disease  *>en  tuberculosis  was  a more  cowon 
problem,  many  tuberculosis  patients  were  discovered  with  admission  chest  ways 
and  were  isolated  from  other  petients  in  the  hospitat.  This  was  a particular)/ 
acute  problem  in  obstetrical  services,  dhere  pockets  of  tuberculosis  remain, 
hospitals  serving  those  populations  are  Justified  in  requiring  admission  films. 

Seyond  these  clrcwstance*  Is  an  area  of  medical  «-ray  application  termed 
screening.  In  such  programs , groups  of  people  with  no  symptoms  are  encouraged 
to  undergo  way  examinations  without  prior  consultation  with  physicians. 

The  most  famous  of  these  programs  wes  the  national  effort  to  eradicate 
tuber*- jiosl s.  Local  groups  sponsored  mobile  x-ray  */»lts  which  made  examinations 
available  at  schools,  shopping  centers  and  other  convenient  sites.  In  1972,  the  ACR 
Joined  with  the  American  College  of  Chets  Physicians  and  the  PHS  bureau  of  Radiological 
Health  in  recowending  thet  community  based  screening  programs  be  discontinued.  The 
reason  was  that  relatively  few  new  cases  of  tuberculosis  were  being  detected  by  that 
method.  The  recowendetlon  noted  that  special  populations  might  warrant  continued 
screening.  It  also  noted  that  tuberculin  skin  tests  could  be  substituted  for  chest 
<-ray s,  particularly  for  children.  Cven  so,  some  states  and  cities  still  require 
annual  chest  x-rays  for  certain  occupational  groups  such  as  teachers  and  food  handlers 
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More  recently,  new  federal  occupation*!  health  programs  have  Mandated  chest 
x-r ays  and  other  examinations  for  several  categories  of  workers  as  a means  of 
determining  retirement  and  workmen's  compensation  benefit  eligibility.  Coal 
elners , asbestos  workers,  coke  oven  workers,  workers  exposed  to  Inorganic 
arsenic  are  all  Mandated  for  periodic  chest  x-ray  procedures  under  existing 
laws  and  guidelines.  Perhaps  a third  of  a million  coal  miners  are  entitled  to 
such  examinations.  The  Department  of  Health,  education  and  Welfare  estimated 
that  as  many  as  11  million  workers  with  asbestos  might  have  some  asbestosls. 

Other  workers  In  dusty  environments  are  the  subject  of  current  studies  and 
proposals.  The  national  Institute  for  Occupational  Safety  and  Health  Is  just 
beginning  the  third  round  of  Its  chest  x-ray  examination  program  for  active 
coal  miners.  The  ACR  Task  Force  on  Pnevxnoconlosl s has  advised  NIOSH  on  its 
programs  since  they  began  In  1970. 

One  other  oopulatlon  group  which  has  attracted  recent  attention  regarding 
possible  benefits  from  x-ray  screening  are  women  over  the  age  of  35  for  breast 
cancers.  Radiologists  have  developed  a special  x-ray  technique  called  mammography, 
principally  over  the  past  20  years.  Ourlng  that  time,  the  clinical  reliability 
of  mammography,  the  precision  of  Its  techniques  and  the  levels  of  radiation 
exposure  have  all  been  Improved  significantly. 

As  the  national  Cancer  Instituted  conseesus  panel  stated  last  September, 
there  Is  no  contention  about  the  value  of  mammography  for  any  woman  whose  physician 
discovers  suspicious  findings  In  her  breast.  The  use  of  marranography  to  survey 
women  over  the  age  of  50  and  to  survey  women  with  personal  or  family  history 
nf  breast  disease  at  any  age  Is  also  universally  supported. 


However,  then  hive  been  questions  raised  about  the  propriety  of  screening 
women  between  the  ages  of  3$  and  50  who  have  no  personal  or  familial  high  risk 
indications.  Two  Issues  were  raised  by  critics  of  mammography.  One  related  to 
whether  the  yield  of  disease  would  be  sufficient  to  justify  the  time  and  expense 
to  all  concerned.  The  second  related  to  concerns  that  the  radiation  exposure 
of  millions  of  women  would  at  least  theoretically  contribute  to  the  Induction 
of  additional  breast  cancers. 

In  June  of  1976,  the  ACR  adopted  a recoamendatlon  that  a "baseline 
mammogram"  be  made  on  women  between  their  35th  and  40th  years  to  look  for 
patterns  thought  to  be  Indicative  of  breast  cancer  susceptlbll 1 ty.  The  MCI 
consensus  panel  did  not  concur. 

The  evidence  on  both  sides  of  the  argianent  Is  mostly  statistical.  From 
the  280,000  women  who  have  participated  In  the  breast  cancer  detection  center 
program  sponsored  by  the  NCI  and  the  American  Cancer  Society,  some  2500  breast 
cancers  were  detected  In  the  first  two  annual  examinations . The  screening 
consisted  of  physical  examinations  plus  mammograms,  with  the  maxmograms  contributing 
to  the  detection  of  nearly  90  percent  of  the  cancers  found.  In  47  percent, 
only  the  mammogram  was  Indicative  of  the  presence  of  the  small  cancer  later 
confirmed  by  pathologic  examination. 

The  question  of  whether  2500  cancers  In  280,000  women  Is  a significant 
yield  Is  a social  rather  than  a scientific  one.  However,  those  were  actual 
cancers  discovered,  and  not  statistical  estimates  from  extrapolations.  The 
argument  that  maxmography  might  be  causing  cancers  is  based  entirely  upon 
extrapolations  and  not  upon  any  observed  Instances  of  cancer  induction. 
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In  1970,  • federal  Interagency  working  group  attempted  to  project  radiation 

'i 

uses  and  exposures  to  the  end  of  the  century.  Their  conclusion  concerning  medical 
radiation  was  that  the  utilization  of  Ionizing  radiation  would  continue  to 
rise  but  that  Improvements  In  technology  would  tend  to  offset  Increased  manbers 
of  exposures  by  allowing  diagnostic  results  from  smaller  amounts  of  radiation. 

This  conclusion  appears  to  remain  valid. 

IV  Current  professional  Initiatives  In  radiology 

It  was  only  weeks  after  the  discovery  of  x-rays  that  scientists  and 
physicians  recognized  both  their  usefulness  In  medicine  and  their  potential 
hazards.  Indeed,  the  first  efforts  to  use  x-rays  to  treat  cancers  and  skin 
diseases  began  weeks  after  the  news  of  the41scoyery  reached  North  America, 
from  that  time  to  this,  radiologists  have  felt  a responsibility  to  their 
patients,  their  co-workers  and  to  themselves  to  study  radiation  phenomena,  to  develop 
more  efficient  examination  and  treatment  procedures  and  to  reduce  the  radiation 
levels  necessary  to  achieve  their  diagnostic  and  therapeutic  objectives. 

As  noted,  radiologists  prompted  the  first  federal  initiative  on  radiation 
at  the  National  Bureau  of  Standards  In  1928.  Radiologists  were  Involved  In  the 
development  of  the  atomic  bomb  during  World  War  II.  Their  urging  later  resulted  in 
the  highly  productive  programs  of  the  Atomic  Energy  Commission's  Division  of  biology 
and  medicine.  The  ACR  strongly  supported  the  establishment  of  what  is  now  the 
Dureiu  of  Radiological  Health  In  1957.  Two  years,  later  the  College  testified  In 
support  of  the  Atomic  Energy  Amendments  of  1959,  which  led  to  state  radiation  control 
programs.  The  College  assisted  In  the  drafting  of  model  state  laws  for  equipment 
registration  and  regulation. 
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During  the  1950' s,  the  ACft  campaigned  against  the  use  of  dangerous 
fluoroscopic  shoe  fitting  devises.  The  College  collaborated  with  the  American 
Academy  of  Pediatrics  to  urge  pediatricians  to  abandon  routine  use  of  fluoroscopes 
on  children. 

In  the  early  1960's,  the  College  developed  a strong  program  to  prepare 
radiologists  to  deal  with  the  effects  of  radioactive  fallout,  then  threatened 
from  nuclear  weapons  air  tests  In  this  and  other  countries.  The  College  took 
the  position  that  the  radiologist  was  the  one  person  In  most  communities  who 
knew  enought  about  Ionizing  radiation  to  understand  potential  problems  and 
to  furnish  guidance  to  civil  defense  authorities.  The  program  won  several 
citations  for  Its  effectiveness. 

In  the  late  1950’s,  the  College  produced  a comprehensive  set  of  teaching 
materials  on  radiation  safety  practices.  In  1970,  It  collaborated  with  the 
Bureau  of  Radiological  Health  In  the  preparation  and  distribution  of  more  than  a 
half  million  copies  of  a monograph,  "X-ray  Examinations:  a Guide  to  Good  Practice" 
which  updated  some  of  the  Information  In  the  ^earlier  materials.  The  College 
soon  will  publish  another  guide  to  radiation  safety  uses,  this  one  directed  to 
radiologists  and  providing  much  greater  detail. 

In  1970,  the  College  began  a series  of  projects  designed  to  help  the  National 
Institute  for  Occupational  Safety  and  Health  to  Implement  Its  responsibilities 
under  the  1969  Coal  *H1ne  Health  and  Safety  Act.  Out  of  that  cooperation  came  a series 
of  teaching  programs  which  have  been  expanded  to  a variety  of  radiology  subjects. 
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\ Also  out  of  the  cool  wine  chest  experience  has  come  a current  coawon  dedication 
to  quality  assurance  which  Is  shared  by  the  College,  the  x-ray  Industry  and 
BRH  and  NIOSH  for  the  government. 

During  the  1960's , the  College  began  a practice  assessment  program  by  which 
radiologists  could  obtain  peer  review  of  the  wanner  In  which  they  performed  ' 
their  professional  duties.  In  1965,  the  College  under  contract  with  the 
National  Cancer  Institute  began  a series  of  projects  to  develop  techniques 
of  M«*iography  and  to  wake  thaw  available  to  radiologists  and  patients  across 
the  country.  In  this  decade,  the  College  collaborated  with  BRH  In  the 
development  of  the  distinctive  radiology  learning  laboratory  which  has  becowe 
a standard  teaching  module  in  alwost  every  Awerlcan  medical  school.  The 
laboratory  consists  of  come  4000  x-ray  films  with  proven  diagnoses  plus 
physics  and  biology  materials. 

Other  Innovative  teaching  programs  Included  home  study  and  self-evaluation 
kits,  weekend  seminars  for  radiologists  and  other  physicians,  television  tapes, 
syllabi  in  physics  and  radioblology,  course  materials  for  radiologic  technologists. 
The  1200  formal  schools  of  x-ray  technology  are  the  largest  group  of  allied 
health  professional  educational  programs  In  the  health  field.  Radiologists 
serve  as  medical  directors  of  these  schools.  The  College  Is  a co-sponsor  of 
the  55-year  old  American  Registry  of  Radiologic  Technologists,  the  nationally 
recognized  voluntary  accrediting  agency. 

Within  this  decade,  the  College  cooperated  with  BRH  In  the  development  of  a 
program  to  encourage  the  use  of  gonad  shields  for  x-ray  examinations  of  the  abdomen. 
An  effective  gonad  shield  for  males  was  developed  and  distributed  by  the  College 
to  all  Its  members.  Female  gonad  shields  have  been  less  effective  because 
the  ovaries  more  often  lie  within  the  abdominal  area  of  Interest  and  cannot 
be  protected  without  losing  the  diagnostic  Information  sought  from  the  procedure. 
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In  1972,  th e College  worked  with  the  American  Academy  of  Orthopedic 
Surgeons,  the  American  Occupational  Medical  Association  and  KIOSK  to  conduct 
a seminar  on  the  use  of  low  back  x-rays  in  pre-employment  examinations  of 
workers  In  strenuous  occupations.  The  same  year,  the  College  began  the  design 
of  the  efficacy  study  described  above  with  support  from  the  Public  Health 
Service. 

For  the  past  two  years,  the  ACR  has  co-sponsored  one  or  morg  days  of  the 
annual  program  of  the  Conference  of  State  Radiation  Program  Directors,  to 
discuss  medical  radiation  problems  and  Initiatives. 

V Federal  radiation  programs 

The  article  by  Moseley  and  Linton  (enclosure  1)  was  Intended  to  Indicate 
the  range  and  redundancy  of  federal  activities  directed  toward  medical  uses 
of  ionizing  radiation.  It  led  one  observer  to  recall  the  comment  that  "Many 
are  grateful  that  we  get  less  government  than  we  pay  for." 

The  single  scientist  at  the  National  Bureau  of  Standards  In  1928  led  to  a 
radiation  physics  section  there  which  still  functions  on  vital  measurement 
activities.  He  also  led  to  the  organization  and  shepherding  of  the  National 
Council  for  Radiation  Protection  and  Measurement  which  was  supported  by  NBS 
until  It  received  a federal  charter  In  1963, 

The  Atomic  Energy  Comission's  activities  after  World  War  II  encompassed 
both  regulation  and  development  In  a balance  which  produced  tremendous 
breakthroughs  In  diagnosis  and  therapy.  Subsequent  to  the  division  of  the  ACC 
Into  the  Nuclear  Regulatory  Commission  and  the  Energy  Research  and  Development 
Administration,  much  of  the  Impetus  for  medical  Isotope  development  has  been 
lost.  Now  the  Department  of  Energy  funds  only  a small  program, 
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Format  Public  Health  Servlet  radiation  protection  Interests  were  funnel ed 
Into  the  Bureau  of  Radiological  Health.  Its  primary  mission  subsequent  to  the 
passage  of  PI -90- 602  and  Its  assignment  to  the  Food  and  Omg  Administration 
has  emphasized  regulation.  However.  Its  educational  programs  remain  significantly 
broader  and  more  productive  than  any  other  similar  activities  within  the  FOA. 

One  result  of  the  1959  Atomic  Energy  Amendments  was  the  creation  of  the 
Federal  Radiation  Council,  a cabinet -level^  policy  coordinating  body.  The 
FRC  produced  a series  of  federal  policy  statements  during  the  1960's  on 
occupational  and  environmental  radiation  levels  which  are  still  In  effect. 

The  FRC  was  folded  Into  the  Environmental  Protection  Agency  In  1970.  The 
EPA  Office  of  Radiation  Programs  has  been  active  since  then. 

In  1972,  the  Food  and  Drug  Administration  ended  an  Inter-agency  agreement 
with  the  ACC  under  which  It  had  abstained  from  control Ing  radioactive  drugs. 

Since  that  time,  FDA's  Bureau  of  Drugs  has  Implemented  a program  to  control 
the  manufacture  of  radiopharmaceuticals  comparable  to  Its  programs  for 
other  classes  of  drugs.  It  Is  a compliment  to  the  Bureau  of  Drugs  that  It 
Implemented  Its  program  without  disrupting  the  supply  of  radlopharmaceutlcals 
to  physicians  and  patients. 

In  may  of  1976,  the  FDA  took  on  greater  responsibilities  for  medical 
devices  under  PL  94-245,  as  sponsored  by  this  coemlttee.  The  FDA’s  Bureau 
of  Medical  Devises  and  Diagnostic  Products  created  a radiology  panel  and  classified 
some  250  products  used  In  radiology  under  the  scheme  specified  In  the  law. 
Redundancies  between  on-going  BRH  programs  and  those  Initiated  by  8MOOP  have 
not  yet  been  eliminated  by  FDA. 
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Support  for  research  Into  diagnostic  and  therapeutic  radiology  has  boon 
lodged  within  tho  sovoral  National  Instltutos  of  Health.  In  particular 
program  of  tho  National  Cancor  Institute  have  boon  supportive  of  radiation 
therapy  Initiatives  for  eancer  treatment.  Therapeutic  radiologists  have 
served  as  advisors  to  the  NCI  and  sit  on  many  of  Its  regular  and  adhoc  study 
groups.  Support  for  research  In  diagnostic  radiology  has  fared  less  well.  The 
National  Institute  of  General  Medical  Sciences  has  been  designated  as  a 
prog raw  center.  However,  current  Initiatives  receiving  support  from  NIGMS 
are  meager.  In  the  fall  of  1977,  the  director  of  N1H  responded  to  requests 
fro«  academic  radiologists  to  study  the  support  at  NIH  for  diagnostic 
radiology.  An  ad  hoc  com It  tee  Is  expected  to  report  soon  on  Its  conclusions 
and  recommendations. 

VI  Radiation  risks  and  their  estimates 

At  the  1 928  International  Congress  of  Radiology  In  London,  American  radiologists 
participated  In  the  organization  of  the  International  Comission  on  Radiological 
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Protection  and  the  International  Coemission  on  Radiation  Uhlts  and  Measurements. 
Parallel  national  efforts  were  created  within  the  National  8ureau  of  Standards, 
the  NCRP.  After  World  War  II,  the  US  began  participation  In  the  United 
Nations  Scientific  Committee  on  the  Effects  of  Atomic  Radiation  and  the 
International  Atomic  Energy  Agency. 

The  Federal  Radiation  Council  Issued  a series  of  policy  papers  In  the  I960**, 

In  1956,  a coumlttee  of  the  National  Academy  of  Sciences  had  Issued  a report 

on  the  biologic  effects  of  atomic  radiation  (BEAR).  In  the  final  months  of  the  FRC’s 

function.  It  responded  to  congressional  and  other  requests  by  contracting  with  the  NAS 

for  a second  study  In  the  same  area.  That  report,  "Biologic  Effects  of 

Ionizing  Radiation"  (BE1R)  was  completed  In  1972.  A subsequent  coemlttee  of  the 

NAS  Is  now  completing  a revision  of  the  1972  report,  having  contributed  a 

report  on  cost-benefit  calculations  for  radiology  In  the  Intervening  years. 
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The  several  reports  dealing  with  radiation  risks  and  assessments  from  the 
HAS , the  NCRP,  UNSCEAR,  the  ICRP  and  others  are  discussed  In  the  Introduction 
to  the  as  yet  unpublished  ACR  new  guide  for  radiologists.  The  Introductory 
pages  are  Inserted  below  and  the  entire  text  Is  attached  (enclosure  8). 

1.  IHTROOUCTlOh 

This  report  supersedes  and  replaces  X-Ray  Examinations A Guide 

to  Good  Practice,  which  was  published  In  1971  by  the  American  College  of 
Radiology,  In  cooperation  with  the  American  Medical  Association  and  the 
United  States  Public  Health  Service,  That  Guide  was  Intended  for  all  physicians 
Involved  In  decisions  to  perform  x-ray  examinations.  It  emphasized  the 
considerations  necessary  for  such  decisions  and  reviewed  principles  of  good 
practice  In  the  use  of  x-ray  equipment.  It  stressed  the  undisputed  benefits 
of  medical  diagnostic  radiology,  on  which  one-third  to  one-half  of  all  Important 
medical  decisions  probably  depend.  The  Guide  stated  that,  In  almost  every 
medical  situation,  potential  radiation  hazard  should  not  be  a contraindication 
to  a radiological  examination  from  which  a physician  might  reasonably  expect 
to  obtain  Information  Influencing  the  medical  care  of  a patient. 

Since  the  Guide  was  written,  several  scientific  reports  have  been 
published  giving  estimates  of  risk  from  exposure  to  Ionizing  radiation. 

Some  of  these  reports  differ  from  others  substantially  In  their  conclusions 
and  reccmmendations,  although  all  are  based  on  essentially  the  same  data, 

None  of  them  negates  the  basic  premise  of  the  Guide,  but  they  do  call  for 
further  amplification  and  discussion  for  the  Information  of  the  radiologist, 
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Among  these  publications  art:  a report  on  basic  radiation  protection 
criteria  fro*  the  National  Council  on  Radiation  Protection  and  Measurements 
(NCRP);  a twp- volume  report  from  the  United  Nations  Scientific  CowMttee 
on  the  Effects  of  Atomic  Radiation  (UNSCEAR)  on  levels  and  effects  of  Ionizing 
radiation:  and  a report  from  the  Advisory  Cooelttee  on  the  81o1o9lca1  Effects 
of  Ionizing  Radiations  (8EIR),  National  Academy  of  Sciences -National  Research 
Council,  on  the  effects  on  populations  of  exposure  to  lorn  levels  of  Ionizing 
radiation.  (The  UNSCEAR  and  BEIR  reports  were  based  on  essentially  the  same 
Information  but  are  markedly  different  In  analysis,  presentation  and  conclusions.) 
In  addition,  the  second  national  x-ray  exposure  study  (XES),  organized  by  the 
PH$  Bureau  of  Radiological  Health,  provided  new  data  on  actual  exposure 
levels  from  diagnostic  radiology  In  the  United  States  In  the  year  1970, 

This  permitted  new  calculations  of  genetically  significant  dose  (GSD)  to 
the  United  States  population  from  medical  radiology*,  during  the  analysis 
of  the  data,  errors  In  the  1964  (XES)  data  published  earlier  were  Identified 
and  corrected.  Also,  a monograph  by  Brent  and  Gorson  provided  a literature 
sunnary  and  coementary  on  the  problems  of  radiation  exposure  In  pregnancy. 

Radiologists  are  concerned  in  their  daily  work  with  radiation  effects 
and  radiation  protection.  Many  recommendations  are  offered  to  them,  and 
at  times  these  reconeendations  are  found  to  be  mutually  Incompatible.  A major 
source  of  the  confusion  Is  that  some  advice  Is  based  on  the  1972  UNSCEAR  report 
and  on  prior  and  subsequent  NCRP  reports,  while  other  advice  Is  derived  from  the 
1972  BEIR  report.  The  latter  differs  from  the  others  In  significant  ways.  It 
sets  numerical  estimates  of  risk  at  low  radiation  levels,  In  terms  of  numbers 
of  additional  deaths  from  cancer  per  year,  by  extrapolating  from  epidemiological 
data  obtained  at  much  higher  radiation  levels.  The  tody  of  the  BEIR  report 
stressed  the  variables  that  might  make  such  linear  extrapolation  Invalid  as  a 
means  of  estimating  risks  at  low  doses  and  dose  rates,  but  the  recommendations 
appeared  In  the  suiwary  of  the  report  without  reflecting  these  reservations. 
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A reader  could  easily  conclude  that  the  estimates  In  the  stannary  were  established 
facts  with  sound  scientific  basis. 

The  UKSCEAR  report,  on  the  other  hand,  stated  that  data  obtained  at 
high  doses  and  various  dose-rates  should  not  be  used  to  estimate  even  upper 
limits  of  risk  of  radiation-induced  cancer  at  low  doses  and  other  dose-rates, 
in  view  of  the  variables  Involved  and  the  danger  of  gross  over-estimates. 

A report  published  by  the  NCR?  In  197S  provides  a comparison  and  analysis 
of  the  data  bases,  approaches  and  conclusions  of  the  BUR,  UNSCEAR  and  other 
recent  assessments  which  Is  helpful  In  understanding  the  differences  among 
them,  nevertheless,  the  divergence  between  the  UNSCEAR  and  BUR  opinions 
remains  a source  of  confusion  to  radiologists,  In  terms  of  the  difference  In 
Interpretation  of  epidemiological  evidence  as  utilized  In  the  two  reports. 

Properly  chosen  and  carefully  performed  x-ray  examinations  are  an 
Indispensable  part  of  modem  medicine.  However,  radiologists  and  their 
medical  colleagues  must  always  consider  the  problem  of  determining  a specific 
cgurse  of  action  for  a specific  patient,  In  the  context  of  current  knowledge  of 
the  benefits  and  the  potential  risks  of  radiation.  Some  medical  care  of  a patient 
is  always  the  primary  consideration  In  assessing  needs  for  diagnostic  radiological 
procedures.  Good  radiological  practice  may  dictate  modifications  of  diagnostic 
procedure  In  certain  clrciMStances;  such  decisions  must  be  made  by  responsible 
physicians  In  Individual  cases.  Radiation  exposure  which  does  not  contribute 
to  the  purpose  of  the  examlnitlon,  and  which  can  be  avoided  by  reasonable 
measures,  Is  not  good  practice. 


528 


From  these  comments  a nd  those  of  many  others,  it  can  be  seen  that  physicians 
and  other  scientists  can  view  the  sane  evidence  and  apply  the  same  analytical 
methodologies  to  arrive  at  significantly  different  conclusions.  Indeed, 
several  earlier  witnesses  before  the  subcowlttee  have  presented  viewpoints 
radically  different  fro«>  the  consensus  opinions  of  their  peers  as  reflected  in 
reports  of  the  NCRP,  ICAP,  UNSCEAJl  and  HAS  cowl t tees. 

Like  «any  other  biological  reactions,  radiation  effects  are  most  easily 
studied  In  the  instance  of'gross  Insults  to  living  organisms.  The  only 
group  of  humans  subjected  to  such  Insults  In  large  populations  were  the  Japanese 
present  at  Hiroshima  and  Nagasaki  on  August  days  in  1945.  These  populations 
have  been  studied  extensively  by  Joint  Japanese-taerlcan  teams  ever  since  and 
their  experience  has  contributed  to  our  radiobiological  knowledge. 

Most  researchers  have  worked  with  mice  and  other  experimental  animals. 

Their  results  have  required  extrapolation  to  humans  after  suitable  accomodation 
to  Interspecies  differences. 

Much  of  the  research  with  hunan  populations  has  been  epidemiological , 
relying  upon  questionnaires,  records  searches  and  estimates  of  doses  based 
upon  Inadequate  Information  for  the  sake  of  comparing  irradiated  groups  with 
control  populations, 

There  art  known  and  observed  biological  effects  of  the  Irradiation  of 
himans  and  other  specfes  at  levels  of  100  rads  and  above.  Some  effects  have  been 
observed  at  levels  of  25  rads  and  a very  few  papers  have  suggested  celMevel 
effects  at  less  than  20  rads.  One  Israeli  paper  reported  effects  at  doses 
estimated  to  be  6.5  rads, 
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Thus,  conclusion*  «bout  Individual  or  population  effects  of  exposures  In 
the  one  to  two  rad  range  employed  In  diagnostic  radiology  art  generally  based 
upon  the  extrapolation  of  observed  effects  downward  from  higher  levels.  This 
Involves  the  use  of  what  Is  called  the  linear,  non-threshold  hypothesis.  This 
presides  that  the  amount  of  change  caused  In  a living  creature  by  radiation 
doses  Is  directly  proportional  to  the  amount  of  radiation  received.  If  a 
dose  of  100  rads  produces  an  effect  scaled  at  100  units,  then  one  rad  will 
produce  one  unit  of  effect  though  unmeasurable  In  Individuals,  and  a tenth 
of  a rad  would  produce  a tenth  of  a unit  of  effect  and  so  on  and  downward 
to  zero.  The  application  of  the  linear,  non-threshold  concept  must  remain 
hypothetical,  capable  neither  of  proof  or  disproof  as  It  concerns  low  levels 
of  radiation, 

The  linear,  non-threshold  hypothesis  has  been  described  In  NCRP  publications 
as  a “worst  case  hypothesis"  since  some  of  Us  assumptions  are  known  to  be 
excessive.  These  Include  assumptions  that  partial  body  exposures  and  the 
cumulative  effect  of  repeated  small  doses  art  Identical  to  the  same  total  dose 
In  a single  exposure.  It  also  presimed  that  there  Is  no  effective  biologic 
repair  of  radiation  Injuries.  If  the  second  presunptlon  were  correct,  then 
high  energy  radiation  could  not  be  used  to  destroy  cancers  while  preserving 
the  general  health  of  the  patient. 

Some  authors  recently  have  suggested  that  low  level  radiation  effects  cm  be 
presumed  which  are  worse  than  linear.  The  Environmental  Protection  Agenc- 
announced  that  It  would  use  the  linear,  non-threshold  hypothesis  as  the  basis 
of  Its  policy  establishment  for  federal  radiation  facilities. 
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Several  statistical  conventions  have  been  employed  by  redloblologlsts  and 
epidemiologists  to  express  the  Magnitudes  of  risk  presided  to  accompany  low 
diagnostic  and  other  radiation  exposures,  for  example,  to  describe  the  risk 
of  induct*?  breast  cancer  In  women  by  ‘ubjectlng  the*  to  mumographv,  Or. 

Arthur  C.  Upton  be?an  with  the  natural  incidence,  expressed  as  seven  per 
thousand  over  a lifetime.  (.007).  If  a mamogriphlc  examination  Involved 
~ne  rad  of  dose  to  the  eldplane  of  the  breast,  he  estimated  that  It  would 
Increase  the  risk  by  I percent  to  (.00707). 

This  Is  related  to  another  radiobiological  concept  known  as  a doubling 
dose,  which  refers  to  the  emount  of  radiation  istmed  to  double  the  probability 
of  effects  upon  the  tissue  radiated.  Thus,  using  Upton’s  n<*bers,  100  mammograms 
at  one  rad  each  would  be  needed  to  double  the  risk  to  14  per  thousand  or  0.014. 

Since  doses  to  the  breast  with  recent  developments  In  maamiographlc  technique 
are  now  a fraction  of  a rad,  the  calculations  would  overstate  current  risks, 
though  they  were  appropriate  prior  to  the  Introduction  of  low«dose  films  in  1976. 

These  mixtures  of  biology,  statistics  and  social  policy  are  coowon 
grist  for  learned  Journals  and  societies.  They  Impose  a burden  upoh  congressmen 
and  public  leaders  who  find  themselves  obligated  to  arbitrage  contrary  conclusions 
drawn  from  the  same  data  base,  often  utilizing  similar  methodology. 

Vl I Current  radiological  concerns  with  federal  programs 

When  the  College  testifies  before  congressional  committees,  we  attempt 
to  be  constructive.  We  support  more  legislation  than  we  oppose.  If  we  object 
to  a specific  proposal,  we  attempt  to  explain  why  and  to  offer  an  alternative  approach. 
At  times,  we  have  stated  that  some  proposals  represent  an  unjustified  and 
unproductive  federal  invasion  of  medical  practice  and  medical  Judgement, 
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The  three  concerns  expressed  tn  our  Introduction  relate  to  the  administration 
of  federal  programs,  rather  than  to  any  legislative  flaws.  However,  oversight 
hearings  are  a forum  for  the  expressions  of  concern  about  administrative 
shortcomings , whether  these  are  best  remedied  by  better  management  or  by  new 
legislation. 

Our  first  concern  Is  for  the  continuing  lack  of  a focus  for  medical 
radiation  uses  and  control  programs  within  the  Department  of  Health,  Education 
and  Welfare.  8y  extension,  there  is  even  less  focus  for  federal  efforts  on 
health  uses  of  radiation  among  the  other  federal  agencies  which  have  some 
responsibility  for  Ionizing  radiation 

We  think  It  vital  that  any  necessary  federal  regulation  of  health  uses 
of  Ionizing  radiation  and  health  effects  of  ionizing  radiation  be  lodged  In 
an  agency  which  has  primary  health  and  biological  science  responsibilities.  The 
objectives  of  health  uses  of  radiation  are  the  diagnosis  or  treatment  of 
disease.  The  decisions  to  use  radiation  are  medical  decisions.  The  science 
which  supports  these  uses  Is  physical  and  biological  science.  The  objective 
of  any  federal  regulation  of  radiation  uses  Is  to  protect  the  health  of  those 
Involved  in  the  several  context  of  radiation  applications. 

Thus,  we  favor  the  Department  of  Health,  Education  and  Welfare  as  the 
federal  lead  agency  on  radiation  programs.  However,  we  also  favor  great 
improvements  in  the  performance  of  Public  Health  Service  agencies  In  this  respect, 
tad  we  strongly  favor  the  elimination  of  dupllcatory  and  competitive  Jurisdictions 
over  radiation  science  within  OHEW  and  between  OHEW  and  other  federal  agencies. 

In  this  latter  respect,  we  favor  the  restoration  of  a Federal  Radiation  Council, 
along  the  lines  of  the  agency  of  that  name  which  functioned  for  a decade  until  1970. 
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Our  preference  for  the  Department  of  Health,  Education  and  Welfare 
as  the  lead  federal  agency  on  Ionizing  radiation  uses  Is  based  upon  the 
philosophy  expressed  above  rather  than  our  unstinting  admiration  for  Its 
fulfillment  of  radiation  responsibility. 

We  do  think  that  Implementation  of  the  mandate  In  PI  90-602  for  performance 
standards  for  diagnostic  x-ray  systems  has  been  accomplished  carefully  and 
professionally.  The  Bureau  of  Radiological  Health  Is  to  be  commended  for 
avoiding  haste  and  rigidity  which  would  have  inflated  costs  without  adding 
to  the  safety  of  equipment.  8RH  is  also  to  be  complimented  for  Its  efforts 
to  train  radiation  safety  manpower  for  state  and  local  programs.  We  salute 
further  Its  considerable  efforts  to  support  the  education  of  physicians, 
technologists  and  other  professionals  who  use  radiation  In  medicine. 

Speaking  to  our  second  concern,  we  have  criticized  the  Food  and  Orug 
Administration  for  Its  duplication  of  responslbll 1 ty  for  radiological  products 
since  the  enactment  of  the  medical  device  law  In  1976.  Despite  the  competence 
of  8RH  in  this  area,  the  8ureau  of  Medical  Devices  and  Diagnostic  Products 
was  allowed  to  establish  a separate  bureaucracy  and  advisory  group  to  deal 
with  radiology  products.  The  advisory  group  has  been  frustrated  by  the  Insistence 
of  the  FDA  upon  fitting  well-defined  radiology  devices  only  used  by  physicians 
and  technologists  Into  patterns  designed  for  appliances  to  be  used  by  patients 
without  supervision.  We  are  told  that  these  conflicts  are  being  resolved 
so  that  radiologists  and  manufacturers  may  be  able  to  relate  to  a single 
responsible  and  competent  agency.  We  hope  so. 

In  the  past  two  or  three  years,  we  have  been  beset  by  what  can  only  be  called 
"turf  wars"  among  the  several  federal  agencies  asserting  authority  over  radiation  uses. 
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Tht  BRH  Issues  "guldel Ints"  which  art  not  regulations  and  art  not  mandatory 
but  which  represent  an  assertion  of  federal  domain.  The  FDA  Bureau  of 
Medical  Devices  and  Diagnostic  Products  has  Issued  Its  ’good  manufacturing 
practices-  protocol  which  potentially  could  be  extended  to  any  product  used 
in  health  care,  including  ballpoint  pens  and  janitor  supplies.  The  Environmental 
Protection  Agency  has  issued  guidelines  for  federal  health  facilities  to 
control  their  use  of  medical  radiation.  Separately,  It  Issued  a policy  statement 
asserting  that  It  will  use  the  linear,  non-threshold  hypothesis  as  Its  basis 
for  making  declsons. 

Recently,  the  Nuclear  Regulatory  Commission  Issued  new  proposed  regulations 
for  medical  users  of  radioactive  materials.  Its  prefactory  statement  asserts  an 
Intent  to  withdraw  from  regulation  of  medical  users  of  radionucl ides.  However, 
the  substance  of  the  proposal  contradicts  that  intent.  In  several  spots,  the 
NRC  notes  that  its  proposal  is  Inconsistent  with  current  regulations  of  the 
Food  and  Drug  Administration's  Bureau  of  Orugs.  The  Burea  of  Orugs  assumed 
responsibility  for  the  manufacture  of  rad lopharmaceutl cals  In  1971. 

All  of  medicine  Is  Indebted  to  the  Atomic  Energy  Consul sston  for  its 
careful  fathering  of  the  uses  of  radionuclides  In  medicine,  Its  support  of 
training  programs  for  physicians  and  technologists  and  Its  enlightened  licensing 
procedures.  However,  we  have  25  states  which  control  the  same  radioisotopes 
plus  well  defined  and  well  established  professional  standards  for  training 
and  qual iflcatlon.  A new  surge  of  regulation  by  NRC  Is  redundant. 

All  of  this  leads  us  to  reassert  a strongly  felt  need  for  somebody  to 
get  things  organized  on  behalf  of  the  federal  government.  When  the  White  House 
recently  decided  to  respond  to  Initiatives  of  this  subcommittee  and  look  at  problems 
resulting  from  low  level  military  and  occupationaTfxposures,  It  designated  the  Department 
of  Health,  Education  and  Welfare  as  Its  lead  agency.  Since  these  were 
health-related  problems,  we  think  the  Initial  referral  was  appropriate. 
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Neither  the  Environmental  Protection  Agency  nor  the  Nuclear  Regulatory 
Commission  were  Involved  at  first.  OHEW  Secretary  Call fano  gave  the  problem 
to  his  Office  of  General  Counsel,  rather  than  to  the  Public  Health  Service  and 
to  the  Food  and  Drug  Administration,  where  the  department’s  competence  Is 
found.  Some  good  people  fr<m  various  agencies  are. Involved  though  most  of  them  are 
.essentially  out  of  their  area  of  competence. 

During  the  decads  when  the  Federal  Radiation  Council  existed,  It  provided 
a cabinet-level  mechanism  for  defining  policy  and  responding  to  problems 
affecting  more  than  one  federal  agency. 

We  now  urge  the  creation  of  a new  Federal  Radiation  Council,  again  as  a 
high-level  coordinating  agency.  It  should  not  have  direct  program  responsibility 
which  would  put  It  Into  competition  with  line  agencies.  It  should  have  a 
small  staff  with  scientific  competence  and  a budget  sufficient  to  allow  It  to 
support  studies  by  the  National  Council  for  Radiation  Protection  and  Measurements 
and  other  responsible  scientific  groups.  Had  such  an  FRC  structure  existed 
now,  the  President  would  not  need  to  create  an  ad  hoc  arrangement.  Indeed, 
the  several  agencies  might  have  made  a more  coherent  presentation  to  this 
subcommittee  last  spring  If  their  efforts  had  been  coordinated. 

Turning  to  our  third  concern  about  the  Impact  of  cost  containment 
efforts  on  the  development  of  new  radiological  technology,  we  note  the  example 
of  the  computerized  tomographic  scanner.  This  marvelous  new  machine  has  been  the 
trial  horse  for  the  health  planners.  Ironically,  the  strictures  of  the  planning 
mechanism  have  hastened  the  medical  acceptance  of  CT  scanners  as  hospitals 
scrambled  to  be  the  only  Institution  In  town  allowed  to  have  a scanner.  The 
more  orderly  process  of  technical  development  and  clinical  trial  has  been 
telescoped  to  meet  demands  of  planners  for  detailed  answers  of  cost-effectiveness 
and  medical  efficacy. 
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•Enclosure*  5,  6,  8,  and  orticle  'Radiology  Manpower  Update.  1976  >horto£t  or  SurtfH? 
mentioned  in  Dr.  Morfan’t  prepared  outement  maybe  found  in  the  sub  nmittev  filet. 

The  CT  scanner  Is  an  expensive  piece  of  equipment.  I*  ise  Is  a 
substantial  expense  to  a community.  8ut  Its  value  Is  also  significant,  both 
In  quantifiable  savings  of  patient  bed  days,  patient  trauma,  elimination  of 
other  procedures  and  In  the  unquantlflable  aspect  of  better  health  car^e. 

We  remain  hopeful  that  the  necessary  concerns  for  cost  reductions  Mill  not 
entirely  obliterate  any  other  concerns  for  health  care. 

Yet,  we  have  cause  to  be  doubtful.  After  more  than  19  months.  Me  are 
still  Malting  for  Instructions  from  the  Health  Care  Financing  Administration 
to  Medicare  carriers  to  reimburse  physicians  and  hospitals  for  body  CT  scans. 
There  Is  no  real  Issue  remaining  to  be  resolved.  HoMever,  It  still  appears 
that  at  least  several  more  months  of  bureaucratic  obfuscation  may  elapse 
before  carriers  can  begin  reasonable  reimbursement.  In  the  meantime,  Medicare 
beneficiaries  are  given  less  effective  diagnostic  procedures  Mhlch  are  covered, 
the  patient  Is  required  to  pay  or  else  the  doctor  and  the  hospital  SMalloM 
the  costs. 

CT  scanners  are  not  our  only  concern.  Radiation  therapy  generators,  the 
special  complex  x-ray  equipment  needed  to  study  motion  In  the  heart  or  brain 
and  even  general  purpose  radiographic-fluorographic  equipment  all  range  In 
price  above  levels  set  by  planning  laM$  and  regulations.  If  too  stringent 
restrictions  dry  up  the  market,  Industry  Mill  not  be  able  to  support  research 
and  the  development  of  better,  safer,  more  efficient  radiology  systems  Mill 
effectively  cease.  If  current  private  Industry  efforts  must  eventually  be 
supplanted  by  federally  subsidized  development,  Me  shall  all  be  the  losers. 

In  brief,  these  are  our  current  concerns  and  suggestions.  We  respectfully 
request  the  acceptance  of  our  entire  testimony  and  enclosures  for  the  hearing 
record.  We  Mill  be  happy  to  respond  to  any  questions. 
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The  Federal  Government's  Impact  on  Radiology 

ROBERT  O MOSELEY.  JR  1 AND  OTMA  W LINTON1 
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primary  health  miee kw  or*  oulftwed  The  ro*ee  of  many 
federal  nxwOi  wMefi  lowcf<  on  health  perlpheredy  «ri 
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legislative  *.<j  regulatory  eclrvrt>es  of  the  federal  gown 
merit  have  achieved  a dominant  influence  over  the  future  of 
rediotogv  Th*a  primacy  **  achieved  by  the  assertion  of  an 
*11  pervading  federal  tulhonty  or  rtiponaWrty  for  nearly 
at  aspects  of  red*o*ogic  practice  techno»og<  improvements 
licensure  and  certification  fectties  materials  (drugs  and 
da  wot  I research.  personnel  managamant  standards  and 
maaturat.  manpower  recruitment.  compensation.  and  pro- 
fessional relationships 

Fadar aJ  parformanca  standards  for  existing  radto*og»c 
equipment  htva  baan  promulgated  during  tha  past  fa* 
yaars  Tha  introduction  and  preparation  of  new  devices 
(a  g computed  tomography)  ht»e  coma  undar  fadar  at 
con  trots  for  radiation  safety.  regional  haatth  pfenning  and 
cost  containment  TM  distribution  of  physicians  gao 
graphrcaOy  and  by  ipeaetty  is  already  mftuanoad  by 
fadarai  support  for  rasidancy  programs  and  has  coma 
undar  stringent  review  by  ptanrvng  groups 

Tha  mufbpta  rotas  of  tha  fadarai  government  »n  haafth 
cars  specifically  in  radiology,  pervade  aff  three  consti- 
tutional brioches  They  are  found,  as  well,  in  those 
Qussisdm<n<»tretrve  quanfudoal  agendas  (a  g . federal 
Trade  Commission)  which  raguiata  much  of  tha  nation's 
commerce 

A half  do/an  congressional  committees  have  direct 
tagistatrva  responsibilities  m medicaJ  economics,  haafth 
manpower,  and  radiation  safety  Other  committees  have 
jurisdiction  over  matters  that  hava  periodic  impact  on 
radiologic  practice,  such  as  tha  transportation  of  rado^ 
nuclides  on  scheduled  airline  flights  or  standards  for 
chest  * ray  examinations  of  coal  miners 

The  executive  branch  is  omnipresent  in  health  care 
The  largest  group  of  regulatory  and  funding  programs  is 
lodged  within  the  Department  of  Health.  Education,  and 
Waff  are  Medicare  Medicaid  health  manpower,  planning 
research,  and  drug  and  device  regulation  are  eN  mayor 
HEW  programs  Equally  vital  are  programs  such  as 
occupational  medicine,  workmen  s compensation  and  fair 
labor  practices  within  the  Department  of  Labor,  policies 
of  the  Immigration  and  Naturalisation  Service  for  foreign 
tramed  physicians,  radiation  standard  setting  functions 
of  the  Department  of  Commerce  through  the  Natonal 


Bureau  of  Standards,  and  federal  subsidies  for  new  tech 
nofogy  development  from  the  National  Science  Foundation 

The  federal  judiciary  <s  not  normaffy  the  court  of  first 
resort  for  Higation  mvohnng  radiologists  issues  such  as 
the  tax  status  of  professional  corporations  and  allegations 
of  antitrust  violations  by  medcal  societies  do  originate  m 
federal  courts  The  elasticity  of  the  interstate  commerce 
clause  of  the  Constitution  also  means  that  appeals  from 
malpractice  actions  and  enforcement  of  product  safety 
guarantees  m federal  legislation  may  reach  federal  district 
or  appelate  courts 

Under  the  federal  system,  much  legislation  dealing  with 
health  requires  a partnership  m regulation  and  funding 
with  state  and  local  governments  The  health  planning 
programs  established  by  Public  Law  93-641  in  1974  are 
an  example  State  and  local  governments  and  newfy 
created  regional  agencies  art  given  roles  in  pfenning  tor 
health  facilities  The  involved  federal  health  agencies 
attempt  to  establish  broed  guidelines  Actual  determinations 
of  policy  and  choices  among  contenders  for  expansion  of 
f settles  are  made  at  the  local  or  state  level  it  is  common  m 
federal  health  legislation  to  give  the  states  24  months  to 
enact  conforming  laws  and  to  provide  federal  subsidies 
for  state  agencies  with  enforcement  responsibilities  A 
more  permissive  form  of  such  cooperation  result  sd  from  the 
1969  Atomic  Energy  Ad  This  established  the  "agreement 
state"  provisions,  by  which  states  could  assume  control 
of  radioactive  materials  from  the  Atomic  Energy  Commission 
by  passing  laws  acceptable  to  the  AEC  Currently  26 
states  have  chosen  to  take  such  responsibility  leaving  the 
Nuclear  Regulatory  Commission  to  continue  supervision  m 
the  rest  of  the  country 

The  payment  mechanism  brings  federal  pressures  on 
providers  of  health  services,  as  weH  as  upon  stats  and 
local  governments  Physicians  do  not  have  to  scale  their 
charges  to  the  76th  percentile  of  local  usual,  customary, 
and  regular  fees,  but  that  amount  is  ati  they  wiH  be  paid 
for  aennees  to  beneficiaries  of  federal  programs  Many 
health  insurance  programs  are  carriers  or  intermediaries 
for  Medicare  Federal  decisions  often  are  edoptsd  by  the 
pnvats  plans,  both  m terms  of  fee  levels  recogmted  and 
in  terms  of  services  covered  For  example.  Iasi  summer  just 
before  the  Social  Security  Administration  corrected  an 
inadvertent  limitation  on  coverage  of  head  CT  scans, 
•ever sf  insurance  earners  announced  their  intent  to  impose 
a similar  limitation 

The  federal  health  purse  is  too  large  to  be  ignored  by 
physician*  as  individuals  or  as  a group  In  1 976.  the  nation 
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*p*rl  6139  3 bAoo  QD  «R  health  MfvtCtl  «fld  com 
including  support  foe  education.  research.  construction, 
and  the  car*  of  mrffeont  entitled  to  haetth  benefit*  under 
e anting  program*  according  lo  Social  Security  Admin 
itlrairoo  estimate*  Th»*  represent*  a 14%  increase  over 
ihe  rented  estimate  of  6132  2 bAon  for  1975  Tha  1976 
estimate  wli  out  ro  a par  capita  eapendrfure  for  health 
car*  of  6683  Tha  figura  for  lh»*  year  mefude*  about  659 
billion  m pobbe  spending  640  bAon  n fadaral  fund*,  and 
619  bAon  from  state  and  k>c af  aourca* 

Baardaa  payments  moat  federal  health  program*  and 
regulatory  effort*  now  contain  proviaiona  for  penaftie* 
agamat  pbyaroana  who  violet*  tha#  proviaiona  Tha  tag** 
latrva  demand  for  atnet  enforcement  and  greater  penalties 
>a  Maty  to  produce  action  m tha  Ninety  fifth  Congreaa 
which  began  January  1977 

Area*  of  fadaral  responsibly  loward  med«cat  care  and 
partcuta/ty  toward  redo*ogy  can  be  cetegorued  under 
e%}ht  broad  heedmgt 

1 Reimbursement  of  physician*  end  hospital*  for  ter 
vice*  to  benehoana*  of  venous  pubfeefy  supported  health 
car#  program*  such  a*  Medicare  Medicaid  Veteran* 
Admimst  r at  ion.  and  Depart  ment  of  Defense  health  actrvitie* 

2 Influence  on  pattern*  of  practice  through  health 
ptanrvng  admit**  and  atimutaiion  of  health  maintenance 
or  genu  atone 

3 Influence  on  the  geographic  and  specialty  d**tn 
button*  of  physician*  through  training  tube#*#*  to  medical 
school  and  residency  sponsor*  and  through  tha  National 
Meath  Service  Corps 

4 A concern  for  the  Quality  and  appropriatanea*  of 
medical  and  hospital  services  delivered  to  benahoanes  of 
federal  health  cere  programs  as  manifest  »n  the  creation  of 
professional  standards  review  activities,  ut  duet  on  review 
requirement*,  and  the  encouragement  of  private  haaith 
car#  insurer*  to  undertake  simitar  activities 

5 Regulation  of  drug*,  medical  devices,  and  diagnoetc 
products  by  tha  Food  and  Orug  Admmetrttion  to  insure 
safety  and  afficacy 

6 Support  for  research  m basic  and  cbniel  areas  and 
into  the  socioeconomic  rrAeu  of  madtone 

7 Support  for  construction  of  medical  (safeties  and  pro 
vision  of  equipment  under  succeseor  programs  to  the 
Hrfl  Burton  Act  within  health  planning  concept* 

8 Regulation*  and  efforts  to  assure  safety  of  lonumg 
radiation  use*  m methane  These  mc*ude  establishment  of 
standards  fecaneure  of  radiation  source*,  personnel  re 
quveman I*.  morvtormg  of  exposures,  end  radiobiofogic 
investigations 

In  si  of  these  areas,  the  responeiUfetie*  end  funding  of 
several  federal  agencies  substantial  overlap  For  example, 
a recent  unpublished  study  by  the  American  College  of 
Radiology  Turned  up  more  than  3.000  research  protects 
on  lom/mg  radiation  supported  by  venous  federal  agencies 
Much  of  the  support  cam#  from  the  Department  of  Health. 
Education,  and  Welfare  through  the  National  Institutes  of 
Health,  and  from  the  Food  eng  Orug  Administration 
through  the  Bureau  of  Pedfcvogicel  Health  However. 


other  radiation  research  rs  sponsored  by  the  Department 
of  Defense.  Veteran*  Administration.  National  Science 
Foundation.  Energy  Research  and  Development  Admin 
Miration.  Environmental  Protection  Agency.  Department 
of  Commerce  through  the  National  Bureau  of  Standards 

On  the  regulation  of  radiation  sources  and  uses,  there 
IS  overlapping  jurisdiction  among  the  Nuclear  Regulatory 
CommissKKV  Bureau  of  Radiological  Health  and  Environ- 
mental Protection  Agency  The  Environmental  Protection 
Agency  ctwma  a broad  mandate  to  advise  the  president  on 
alt  matters  of  federal  radiation  pobey  on  tha  best*  of  its 
succession  to  the  rote  of  the  now  defunct  Federal  Radiation 
Council  The  Bureau  of  Rediotogicet  Health  claims  juris 
diction  over  electronic  products  including  ■ ray  machines 
under  the  1968  Electronic  Products  Safety  Act.  and  also 
a general  authority  over  medical  radiation  uses  under 
section*  of  the  Pubbc  Health  Service  Act  In  addition,  the 
FDA's  Bureau  of  Drugs  and  the  new  Bureau  of  Medical 
Devices  and  Diagnostic  Products  also  assert  response 
bib  ties  for  manufacture  of  radiopharmaceutical*  and  gen 
ereiy  for  safety  and  afficacy  of  all  medical  devices  Though 
the  Nuclear  Regulatory  Commission  yielded  control  of  the 
isotope*,  it  has  retained  control  over  licensee*  in  the 
nonagreement  states 

To  complicate  the  radionuclide  picture  further,  the 
shipment  of  radioactive  material*  it  the  responsibly  of 
the  Department  of  Transportation,  where  various  agencies 
address  problems  of  air.  surface  and  water  carriers 

To  present  an  overview  of  the  pattern  of  federal  mtarests 
m radiology,  an  outline  of  or  garni  ationel  responsibilities 
has  been  prepared  It  is  meant  to  be  indicativi.  rather  than 
inclusive  The  interests  suggested  tor  each  agency  are  not 
the  only  ways  m which  it  may  retata  to  radiology  or 
madicma 

Congreaa 

1 Joint  Commits*  on  Atomic  Energy  authorue*  programs  of 
lh*  Nuclear  Regulatory  Comirnwon  and  tha  Energy  Research 
and  Development  Admimst  ration  including  regulations  for 
use*  of  isotope*  and  tundmg  for  further  development  of 
nucSdes  (ehrraneted  m Ninety  fifth  Congress! 

2 Senate  Commerce  Committee  ha*  jurisdiction  over  electromc 

products  act  and  it*  successors  and  over  transportation 
of  radioactive  material* 

3.  Senate  Finance  Committee  ha#  jurisdiction  over  federal 
health  program*  mvohnog  special  taaation,  mch  as  Medeera 
and  Matfecaid 

4 Senate  Human  Resources  Committee  has  jurisdiction  through 
as  Subcommittee  on  Health  for  those  federal  health  mi 
hetrves  not  bated  upon  special  taxation  such  as  health 
manpower.  medial  education,  research,  and  construction 

6 House  Ways  and  Means  Committee  rt  the  point  of  origin, 
constitutionally,  of  a*  measure*  dealing  with  tana*  thus 
including  Mtdcai  and  Medicaid  through  its  Subcommdta* 
on  Health 

fl  House  Commerce  Committee  ha*  broad  haaith  jurisdiction 
through  it*  Subcommittee  on  Haaith  comparable  to  tha 
Senate  Labor  and  Pubkc  Wetter* 

7 House  Education  and  labor  Committee  ha*  jurisdiction 
over  working  condition*  and  aom*  tduca'onal  activities 
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8 S*n*ta  #nd  Kovft*  CommdlMt  on  Veteran*  AH»ki  end  on 
Arm*d  S*'«M  hev*  juri*dK1ion  ov*<  haaflh  ter#  ectunba* 
lor  active  mAf  ary  pnow#  tha*  dependant*  and  veteran* 
(4  wa*  It  *ub*t*nbal  funding  tor  Ik*W  construction 
Support  for  meric*  education  and  research  »n  government 
health  intbfubor.* 

9 Ganar*  Accounting  Offic#  « lit*  xweyiigatrve  arm  of  lh« 
Congre**  making  frequent  OQu»n#*  mto  health  program* 
ed-rvn.»r*r*d  by  oacubv*  branch  agancw*  G*0  report* 
often  wr*f  H a bevt  for  over  Sight' hearing*  or  n*w  t*g>* 
lation 

10  Othce  of  Technology  AM***m*nt  a research  organization 
wtvch  supports  the  Congr***  wrth  detarfad  reports  on  «y«u4 
n*t*or>af  problem*  such  a*  tha  ctmcaf  and  economic  impact 
of  Cl  acannara  on  haaflh  car* 

11  Other  congraadonaf  commit##*  h*v*  tangenti*  interest* 
rattan  radiology  mvofva*  pubtkc  transportation,  product 
Mfaty  fadaral  budgeting  or  othar  *»t*a  aaaawgfy  ramota 
from  health  c*r* 

ixBewtJv*  Br-aoch 

Depart man/  of  Moo*\  f Purer  on  and  HWta/a 

1 Food  and  Orog  Admut.  at  ration 

a Bureau  of  Ratkotogc*  Health  anforca*  ataclromc  producta 
act  regulating  *uch  thing*  *y  par  for  njnca  of  ■ »*y  fyatama 
aiyo  ha*  m.***on  undar  I ha  Pubfcc  Health  Act  for  education 
of  phyy*o#n*  and  cthar  uaara  of  tomnng  radiation 
b Bureau  of  Drug*  hat  ymKkcbon  Ov*r  contrail  madt* 
and  radopharmacautrcaf* 

c Bur  aau  of  MadKaiOamca*  and  Oagnoatrc  Product  a anforca* 
a new  law  attending  fadarat  |un#d<ct>on  ov*r  mad»cat 
dence*  um«ter  to  cta*»c  FOA  t esponwbAty  for  drug* 

2 N*bon*t  fn*Mutv*  of  Haaflh 

a Natrona1  Cancar  tnybtuta  admmister*  tha  cancar  at  lack 
program  fund*  mott  bawc  and  ethical  raaaarch  on  cancar 
and  Support*  cancar  cant#  r a 

b Nat *onat  Heart  end  lung  Institute  support*  acbviti**  devoted 
to  area*  *nd*catad  by  a*  Mia.  mcfrdmg  projacta  for  imaging 
c National  Institute  of  Ganorai  Madurai  Soane**  supports 
raaaarch  protects  on  <k*gno*i<  radrdogy  wilhm  rta  bo 
madrca)  engineering  branch  and  with  relatively  low  pnor<y 
d Othar  catagoncaf  msMutfi 

a Drviwcn  of  Research  Grants  •■a'ctaa*  r#*pon*»b*My  through 
Ha  Radiation  Study  Sac  ton  and  othar  study  section*  for 
paar  review  acraanmg  function*  to  receive  and  review 
application*  for  grant  and  contract  tupport.  and  lo  aapgn 
to  appropnata  fadaraf  funding  agancy 

3 Haaflh  Resource*  Admmntrabon  hat  programy  daafcng  with 
haaflh  *t#tf*bc*  raaaarch  facAt**  manpower,  and  planning 

4 Haafth  Sarvtca*  AdmmiytraUon  ha*  program*  dating  w*1h 
Pubfcc  Haaflh  Same#  hospital*  Indian  haaflh.  profa**>on*J 
standard*  rtvtaw  haaflh  mamtananc*  organization*.  and 
National  Haaflh  Sarvtca  Cor  pa 

h Social  Sacurity  Admmtttraboo 

a Buraau  of  Haaflh  fnauranca  #dm*m*t*r  * Madcara  program 

b Buraauof Dyab*tyln*urancaadrrvm*i*r«fad#f#i workman* 
companyation  and  dyabihty  program*  including  coal  rrvners' 
black  lung  dtaaaya  benefit*  program  poor  to  1973  and 
continuing 

0  Social  and  RehabAtaton  Same*  adrmrvalar*  fadaral  portion 
of  at  ala  Mad>ca»d  program*  through  Machca*  Sarvtca*  Admtrv 
*tr*l»on 


7 Off  tea  of  Education  ha*  r*«ponpbAty  lor  vocational  education 
program*  mckxkng  funding  for  trammg  of  abed  haaflh 
par*onn*f 

8 Nabonat  institute  for  Occupational  $af*fy  »nd  Haaflh  ha* 
r#*pon*toAly  for  program*  *n  art* a Wheeled  by  Mia  including 
coat  mmar  chad  ■ ray  e»*nw\#iion  and  *urvai*anc#  of  othar 
rrwvng  mdodrta* 

9 National  Library  of  Matherne  « tha  cantrat  fadaral  rapoertory 
of  book*  magazine*  and  emho-nyuai  aid*  daakng  wflh 
haaflh.  affto  ha*  aatanpva  rafaranca  aamca 

Othar  fractrPv*  Branch  Aganc** 

1 Vtrtaran*  Adrraruairation  m*n*g*y  tha  largad  m#d<#l  can* 
•yatam  m (ha  world  providing  car*  to  vataran*  of  mdrtary 
•arvica 

2 Oapartmani  of  Daftnta 

a A**t*tanf  aacralary  for  haaflh  and  anwonmam  pfut  *ur 
gaon  ganaraf  of  mAiary  aamca*  oparat*  haaflh  facAtia* 
for  actnra  military  and  dapandanf* 
b CHAMPUS.  program  for  crvAan  haaflh  protndtr*  of  *ar- 
vica*  lo  military  and  dapandant* 
c Armad  Forca*  inttifufa  of  Pathofogy  «*  tha  nofad  rapoa 
flony  of  <ft*at*a  matanat*  on  ihda*  and  radiograph*,  ha* 
con*uAant  and  taaching  facthfia*  mdudmg  Amancan 
Ragrytry  of  Pathology  Ragitfry  of  Radiofogic  Pathology 
and  Ragtafry  of  Radiation  Pathology 
d Armad  Forca*  Radtabon  Rayaarch  Inatrtuta  conduct* 
radKibK>(ogical  itudia* 

3 Enargy  Raaaarch  and  Davalopmanl  Administration  *uppon* 
a program  of  raaaarch  on  r»dionucl<da*  for  m*dic*l 
apphc*bon 

4 Nuclatr  Ragufatory  Commr**ion  contmoa*  to  confroi  madicct 
u*a*  of  nudaar  byproduct*  m itata*  not  having  agraamants 
for  mch  ragulaiion.  *l*o  *at*  nalonal  raguiramant*  for 
haaflh  clandard*  of  contractor*  and  floanaaa* 

6  Oapartmant  of  Traniportation.  through  l ha  Ofhea  of  Has- 
ardou*  Matanaf*  Oparabon*  and  Fadaral  Aviation  Agancy. 
tupamaai  *fvpm#nt  of  r#d»oacbva  maianat*  and  othar 
cat  agora*  of  haiardou*  matanat*  by  common  earner* 

6 Cnni  Aeronautic*  Board  approve*  or  dan***  tariff*  govarnmg 
transportation  of  harardoua  matanaf*  including  radio 
pharmaceutical*,  on  tchadulad  atrkna* 

7 Department  of  L*6or  has  responbbAty  for  wortung  con 
dihon*  m haaflh  occupation* 

« Occupational  Safety  and  H*#flh  Administration  ha* 
r**pon*bilty  for  wortar  aafaty  and  haaflh  program*, 
including  coal  miner*'  black  king  ducat*  benefit*  program 
b Wag*  and  Hour  Dtvtwon  anforca*  minimum  waga  taw, 
ovarttma  provisions 

8 Depart mant  of  Commerce  i*  mvolvad  m tha  importation  of 
a ray  equipment 

a National  Bureau  of  Standards  perform*  measurements 
and  develop*  basic  radiation  concept*  through  it*  Canttr 
for  Ratkabon  Research 

b Buraau  of  C#rt*u*  work*  with  U S Pubic  Health  Sarvtca 
National  Center  for  Haaflh  Statistic*  m coflacbon  of  data 
about  medical  car* 

9 Department  of  Slat*  conducts  foreign  po*cy,  including 
soanca  and  madbeat  affatrs.  notably  detonating  U S par- 
tiopabon  in  tha  United  Nation*  Sciantific  Com rm  11  a*  on 
EffaCts  of  Atomic  Radisbon 

1 0 Department  of  Jutoca  deal*  wjth  charge*  of  antitrust  viola 
bona  by  phywoan*  and  physician  organization*  under 
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SfMNman  A« 

* Immigration  and  Naturafciabon  S#w*  m(i  c *****  to t 
odtnomoro  <A  afcan  p*ywoan*  and  otfiar  health  wo rkort 
b Orvg  Enloreamant  Admm«trauon  major  r#tpon*» 

b*ty  for  Control  of  *cH  drug  traffic 

1 1 fadaral  Trad*  Commutoo  « an  independent  agency  having 
torn*  overlap  with  the  Department  of  Just**  m enforce 
m*nt  of  far  uede  act.  mdudmg  raoant  eAeged  v*c4*tx>n*  by 
ma«fica>  aociatiaa 

12  Cmnrorwhental  Protection  Agency  mhantad  rota  of  Federal 
flarfiahon  Council  m coordnabng  fader  el  poky  ahch  Ml 
earned  out  through  tha  Offica  of  RaAahon  Program*  Thay 
art  ettemptmg  to  extend  mandate  beyond  on#  of  advtamg 
tha  praatdant 

13  National  Soane*  Foundation  fond*  raaaarch  program*  and 
attampta  to  tat  national  goaf*  lor  totnc*  mcfitdng  medical 
aoanca 

1 4 Oepertmant  of  Mouamg  and  Urban  Development  ha*  mort 
gaga  guaranta*  program*  wtveh  ancompaa*  aom*  rrarficei 
faciMy  conatruchon 

16  Civil  Sarvic*  Commituon  writ**  job  description*  tor 
mdivtduaN  my  long  m taOaral  heafih  programs 

16  National  A*ronaut<*  and  Space  Adm»matration  ^supports 
raaaarch  on  bfe  support  system*  and  imaging  ayatama  wMh 
marfical  appkeabon* 


17  Igual  Employ mant  Opportunrbaa  Comcmaeion  aupamaas 
federal  anforcamant  of  l*r  employment  practice*.  mcKxfcng 
review  of  taabng  and  certifying  boeWs  to  eftmmat*  r*a*t 
and  ettwc  baaas 

WVf  Noose 

1 Offica  of  Science  Adnaor  mss  racandy  revived 

2 Offica  of  Management  and  Budgat  coorcbnata*  and  reviews 
program*  and  apendmg  (avals  propoaad  by  tha  excecutiv* 
brand*  agencies 


H can  b*  a aan  that,  wol  abort  of  tha  much  cfcscuMod 
advent  of  comprahanahra  national  haaHh  (nauranca,  fadar  al 
aganciaa  already  hava  a parvaaiva  aft  act  upon  tha  practica 
of  madictna  and  tha  apaciatty  of  radiology  In  tha  racant 
praa*dantl«f  campaign,  both  I ha  successful  and  unauc- 
caaaful  candidate*’  platform*  indudad  rafargncaa  to  afforta 
lo  dacraaaa  tha  fadaraf  buraaucracy  Would  * be  too  much 
to  hopa  that  wa  could  auggaat  a good  piaca  lo  atari? 


An  a da*  rial  by  Moseley  and  UaSea  appear*  In  tMa  leave. 


Mr.  Rooers.  Fine.  Thank  you. 

Dr.  Carter. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Do  you  think  perhaps  many  untrained  practitioners  order  too 
many  X-rays;  is  that  correct? 

Dr.  Morgan.  Well,  I think  it  may  have  been  a problem  much 
more  in  the  past  than  it  is  now,  simply  because  in  today’s  medical 
schools,  training  the  physicians  of  tomorrow,  and  in  the  residency 
training  programs  for  physicians,  the  impact  of  radiology  and  the 
importance  of  radiology  to  medical  care  is  much  more  appreciated 
now  than  ever  before.  As  a consequence,  if  you  go  into  any  one  of 
our  major  teaching  hoepitals,  departments  of  radiology  are  located 
at  the  crossroads  of  all  of  the  activity  going  on  in  these  hospitals, 
whether  it  is  activity  pertaining  to  internal  medicine,  surgery,  so 
on. 

Everything  seems  to  focus  in  departments  of  radiology  today, 
very  much  like  it  used  to  focus  in  departments  of  pathology  when 
you  and  I were  going  to  medical  school.  So  I think  there  is  the 
basis  of  good  education,  not  only  for  the  specialist,  but  for  all  of  the 
medical  profession,  including  the  general  practitioners  who  consti- 
tute the  basic  structure  of  our  health  care  system. 

Mr.  Carter.  What  percentage  of  our  physicians  who  use  X-ray 
machines  for  diagnosis  and  for  treatment  have  lead-lined  offices,  as 
they  should  have? 

Dr.  Morgan.  If  the  State  regulatory  authorities,  working  in  con- 
junction with  the  Bureau  of  Radiological  Health,  are  doing  what 
they  should  do,  I would  guess  that  most  of  them,  well,  all  of  them 
should  have  them.  To  what  extent  they  actually  do  have  them,  I 
cannot,  in  my  position,  estimate  what  this  might  be. 

But  this  is  a kind  of  role  that  NACOR  was  talking  about  back  in 
1958  when  it  set  forth  that  there  should  be  a regulatory  structure, 
not  necessarily  particularly  complicated— at  least  no  more  compli- 
cated than  need  be — to  deal  with  precisely  these  problems. 
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Mr.  Carter.  Do  you  think  it  is  wise  for  someone  who  does  X-rays 
to  wear  a monitoring  mechanism  similar  to  that  shown  to  us  by  Dr. 
Kennedy  today? 

Dr.  Morgan.  Film  badge  or  a thermolucent  detector? 

Mr.  Carter.  Yes,  sir. 

Dr.  Morgan.  Anybody  who  is  employing  radiation  in  his  prac- 
tice— and  this  includes  not  only  physicians  but  also  the  technolo-  _ 
gists  working  with  them— should  carry  such  devices.  Here  again, 
there  is  nothing  complicated  about  radiation  control.  It  is  largely 
common  sense,  and  common  sense  dictates  that  if  you  are  dealing 
with  radiation,  and  since  it  is  not  an  unhazardous  modality, 
common  sense  dictates  that  you  should  know  what  you  are  getting. 

It  is  as  simple  as  that. 

Mr.  Cartbr.  But,  Doctor,  common  sense  is  the  rarest  of  all  quali- 
ties, sir,  as  I see  it.  I think  that  you  are  certainly  right  on  that. 

What  do  you  think  about  the  use  of  radioactive  iodine  or  thor- 
ium? Do  they  present  any  danger? 

Dr.  Morgan.  All  radiation  sources,  when  used  unwisely,  present 
a danger.  That  would  include  any  radioactive  material,  including 
the  ones  that  you  mentioned.  The  radioactive  materials  that  are 
used  for  treatment,  of  course,  usually  are  used  by  the  people  who 
do  this  day  in  and  day  out  and  are  usually  pretty  well  versed  in 
hazards,  Tlie  use  of  radioactive  materials  in  the  treatment  of  thy- 
roid toxicosis,  which  is  not  a malignant  disease  in  the  cardinogenic 
sense,  raises  of  course,  a good  deal  of  question  as  to  whether  this  is  _ 
a useful  technique. 

As  far  as  the  use  of  radioactive  materials,  including  radioiodine 
in  diagnosis,  is  concerned,  the  doses  are  very  much  smaller  here, 
and  with  the  use  of  1-123,  the  doses  now  are  down  to  the  point 
where  the  thyroid  gland,  which  receive)  the  bulk  of  the  dose,  may 
be  expected  not  to,  within  our  present  knowledge,  create  great 
problems  20  or  30  years  from  now. : 

As  far  as  the  whole  body  dose,  which  is  something  you  were 
concerned  about  with  the  previous  witnesses,  Dr.  Kennedy  and  Mr. 
Villforth,  the  whole  body  dose  here  is  extremely  small,  comparable 
to  the  doses  that  occur  in  diagnostic  X-ray  work. 

So,  sure,  they  have  to  concern  us  and  again,  this  is  the  kind  of 
commonsense  regulatory  activity  that  needs  to  be  undertaken. 

Mr.  Carter.  We  have  had  600,000  people  treated  with  radioactive 
iodine  since  1942.  Do  you  think  we  should  have  a study  to  deter- 
mine what  has  occurred  to  those  people,  to  see  if  they  have  devel- 
oped diseases? 

Dr.  Morgan.  Certainly,  Dr.  Carter,  enough  time  has  now  elapsed 
from  the  time  of  the  first  patients  who  were  so  exposed.  This  is 
over  30  years.  Since  a sizable  length  of  time  must  elapse  before  the 
undesirable  effects  possibly  occur,  it  would  seem  more  than  appro- 
priate to  take  a look  at  this  population. 

Mr.  Carter.  What  can  we  do  here  as  representatives  of  the 
people  to  lessen  the  hazards  of  radiation  and  to  work  with  physi- 
cians who  are  using  X-rays  so  that  they  will  not  overuse  them? 

Dr.  Morgan.  There  is  a bit  of  question  about  the  overuse  of 
X-rays,  and  this  has  been  primarily  aimed  at  the  diagnostic  uses  of 
X-rays,  and  certainly  there  has  to  be  surveillance  of  this  on  a con- 
tinuing basis.  You  can’t  do  it  in  1970  or  1963  and  hope  for  the  best 
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in  between.  Fortunately,  in  diagnostic  radiology,  we  have  one  or 
two  things  going  for  us  that  tend  to  keep  radiation  doses  more  or 
less  automatically  restricted,  regardless  of  how  unwise  the  medical 
profession  or  how  lax  the  regulatory  agencies  may  be?  Every  X-ray 
film  takes  a specific  amount  of  radiation  to  produce  a good  film.  It 
isn’t  higher  tomorrow  than  it  is  today.  It  isn’t  lower  the  day  after. 
It  is  a specific  amount.  Fortunately,  that  very  fact  causes  to  exist  a 
control  on  the  amount  of  radiation  delivered  per  film  exposed. 

Now,  where  do  you  get  into  trouble  with  this?  You  get  into 
trouble  if  a referring  physician  gets  overly  enthusiastic  ana  orders 
a whole  series  of  X-ray  procedures  or  if  a patient  finds  himself 
subjected  to  a whole  series  of  repeated  procedures  because  he  goes 
to  a number  of  hospitals  for  his  care. 

His  physician  may  have  X-ray  equipment  and  undertake  a 
number  of  X-ray  studies.  The  physician  then  decides  to  put  him  in 
the  hospital.  The  consulting  physician  may  want  some  more  studies 
of  the  same  sort,  not  having  access,  perhaps,  immediately  to  the 
original  ones.  The  patient  goes  on  then  because  he  has  a complicat- 
ed illness  to  a referral  center,  a teaching  hospital,  such  as  our  own, 
for  example,  and  another  set  is  taken. 

Here,  I think,  there  is  a reason  and  cause  for  concern.  And,  you 
know,  there  isn't  any  reason  other  than  the  difficulties  of  transmit- 
tal of  materials  or  the,  I am  sorry  to  say,  perhaps  a little  laziness 
and  perhaps  a great  deal  of  laziness  on  the  part  of  the  interested 
parties,  that  these  repeated  procedures  are  performed. 

They  are  undesirable  from  the  standpoint  of  radiation  hazard 
which,  I think,  is  perhaps  the  least  of  the  problems.  I think  a 
larger  difficulty  here  is  the  duplication  of  expense  which  tends  to 
drive  up  all- other  costs  all  the  way  along  the  line. 

Interestingly,  when  you  find  this  problem  with  repeated  radiolog- 
ical films  and  examinations,  the  chances  are  you  will  find  that  all 
of  the  other  proedures,  such  as  laboratory  procedures,  are  duplicat- 
ed too,  which,  again,  run  up  the  cost  unnecessarily. 

You  have  asked  the  question — I think  it  was  you,  Mr.  Chair- 
man—as  to  what  the  number  of  unnecessary  examinations  per- 
formed might  be.  I haven’t  the  slightest  idea,  and  I don’t  think 
anybody  else  has  a good  answer  to  this  question.  The  numbers  that 
have  been  cited,  the  30-percent  figure,  was  pulled  out  of  the  hat,  I 
am  sure,  by  somebody  with  inadequate  information.  I would  hope 
that  it  is  less  than  30  percent. 

My  hope  that  it  is  less  than  30  percent  is  because  of  the  excess 
cost  overusage  entails  reflection  of  medical  overuse  in  general.  And 
I would  be  concerned  more  about  that  than  I am  with  excessive 
radiation  exposure. 

If  the  radiation  exposure  the  population  is  receiving  from  medi- 
cal sources  were,  on  average,  10  times  natural  background  radi- 
ation, then  I would  be  very  concerned.  The  fact  that  it  is  equal  to 
or  perhaps  slightly  less  than  natural  background  sources,  to  which 
everyone  has  been  exposed  since  time  immemorial,  the  problem 
obviously  is  less.  And  that  is  why  I am  more  concerned  about 
excess  medical  costs  than  I am  about  excess  radiation  exposure, 
although  in  emphasizing  this  point,  I don’t  want  to  be  misunder- 
stood that  radiation  exposure  is  inconsequential.  On  the  contrary, 
it  is.  So  this  fact  that  each  film  requires  a specific  amount  of 


687 


exposure  puts  a brake  upon  radiation  exposure  in  medical  practice, 
even  though  the  number  of  films  and  the  number  of  repetitious 
examinations  is  something  which  only  the  medical  profession  itself, 
I think,  can  address.  It  can  be  talked  to  ad  infinitum  by  regulatory 
people,  but  I think  here  is  a case  where  the  medical  profession 
must  police  itself. 

I think,  Mr.  Chairman,  you  have  a good  point  when  you  indicat- 
ed that  the  Federal  Establishment,  not  only  the  executive  branch 
but  also  the  legislative  branch,  might  do  a considerable  service  to 
everyone  by  bringing  all  kinds  of  costs— radiation  exposure,  dollar 
costs,  the  whole  gamut — down  to  more  reasonable  levels. 

Mr.  Carter.  Just  one  or  two  short  questions,  Mr.  Chairman. 

As  you  know,  the  technique  of  X-raying  people  has  been  simpli- 
fied in  the  last  few  years,  and  there  have  been  improvements  in 
film  development.  So  one  would  think  that  30  percent  is  a rather 
high  rate  or  bad  films;  wouldn't  you? 

Dr.  Moroan.  I think  the  percentage  rate  of  bad  films  is  very 
substantially  less  than  30  percent.  In  the  30-percent  figure  I think 
you  have  to  include  lots  or  other  things  than  technical  difficulties. 
Our  experience,  my  own  personal  experience  which,  in  this  in- 
stance, covers  a rather  broad  spectrum  of  interpreting  chest  films 
. for  the  Department  of  Labor  and  for  the  National  Institute  of 
Occupational  Safety  and  Health  in  the  black  lung  program,  the 
percentage  has  been  consistently  running,  over  the  years,  some- 
where between  10  and  11  percent. 

We  very  recently  looked  at  these  figures,  and  I give  you  figures 
not  that  apply  back  to  1970;  they  apply  to  1973. 

Mr.  Carter.  I remember  a time  when  we  would  have  to  go 
through  three  steps:  first  the  developer,  then  the  washing  fluid, 
and  then  the  fixer,  and  so  on.  Now  it  is  a matter  of  1 minute  while 
the  film  is  developed. 

What  do  you  think  of  taking  X-ray  films  routinely  such  as  chest 
films? 

Dr.  Morgan.  Getting  back  to  commonsense  and,  as  you  say, 
there  seems  to  be  no  great  proliferation  of  this  throughout  the 
world,  there  is  a time-honored  axiom  that  I think  is  fundamentally 
sound  and  that  is,  you  only  X-ray  people  routinely  who  are  at  high 
risk.  Hence,  you  don't  X-ray  people  routinely  any  more  for  tubercu- 
losis because  the  number  of  people  at  risk  in  the  general  popula- 
tion is  vanishingly  small. 

There  are  some  groups  that  conceivably  deserve  attention  from 
health  authorities,  but  I am  afraid  I am  a nihilist  when  it  comes  to 
routinely  doing  anything.  There  iust  isn’t  very  much  evidence  to 
indicate  the  existence  or  many  disease  processes  that  are  helped 
significantly  by  early  diagnosis.  A lot  of  nay  colleagues  will  disagree 
with  a generalization  of  this  sort,  and  I will  have  to  qualify  it. 
Obviously,  early  diagnosis  in  cancer  may  be  an  important  thing. 
Unfortunately,  most  of  the  technologies  that  we  have,  including 
radiology,  are  not  very  good  at  picking  up  very  early  neoplastic 
disease. 

As  you  know,  neoplastic  disease  falls  into  two  or  three  general 
categories.  There  is  neoplastic  disease  which,  right  from  the  word 
go,  spreads  rapidly  so  that  early  detection  isn't  going  to  help  very 
much.  Then  there  are  those  cases  which  are  slow  going,  including 
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many  carcinomas  of  the  breast.  How  many  of  you  have  seen 
women  who  have  had  a carcinoma  of  the  breast  removed,  and  who 
for  30  years  have  no  evidence  of  disease.  The  original  lesion  was 
fortunately  slow  growing  and  the  results  were  good  regardless  of 
whether  the  diagnosis  was  made  at  a particularly  early  time. 

What  routine  procedure  is  going  to  help  you  in  that  sort  of  a 
situation?  So  by  and  large,  routine  X-ray  procedures  leave  me  very 
cold. 

Fortunately,  very  few  hospitals  take  routine  chest  films  any 
more.  This  is  one  expense  that  has  been  avoided. 

Mr.  Carter.  Doctor,  I want  to  thank  you  for  your  testimony.  It 
has  been  very  good,  and  I constantly  renew  what  little  I know 
medically  in  talking  with  gentlemen  like  you.  A commonsense 
thing;  it  is  a rare  commodity.  I give  money  to  three  different 
colleges  for  awards  to  youngsters  who  show  the  most  commonsense. 

Thank  you,  sir. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  I am  glad  you  don’t  give  those  awards  up  here. 

Mr.  Carter.  I would  nave  to  give  you  one,  Mr.  Chairman. 

Mr.  Rogers.  I might  say,  too,  we  are  pleased  to  see  our  former 
colleague  here,  Mr.  Rutherford,  who  was  a distinguished  member 
of  the  Congress  for  many  years. 

Doctor,  let  me  ask  you  this:  Don’t  you  think  it  would  be  well  for 
us  to  work  out  some  system  with  the  Food  and  Drug  Administra- 
tion so  that  whenever  they  have  a significant  problem  like  the 
pelvimetry  issue,  they  could  call  together  those  who  should  be 
concerned.  They  could  let  the  college  know,  let  the  AMA  know, 
have  the  state  director  or  the  State  associations  come  in  or  have 
your  own  specialties  come  in  for  a meeting  and  really  get  these 
points  across. 

Dr.  Morgan.  Yes.  I am  disappointed  that  good  data  aren’t  availa- 
ble on  this  because  I suspect  one  will  find,  if  one  had  good  data, 
that  this  problem  may  have  been  a serious  one  in  1970,  which  is 
the  last  date — — 

Mr.  Rooer8.  But  it  has  changed. 

Dr.  Morgan.  But  there  has  been  enormous  change  as  a result  of 
the  replacement  of  X-ray  methods  with  ultrasound,  which  is  a non- 
ionizing process.  I know  we  don’t  do  any  pelvimetry  in  our  hospital 
anymore. 

Mr.  Rogers.  They  were  doing  it  quite  a bit,  for  instance,  at  the 
University  of  Washington,  you  recall,  and  then  they  did  a study 
and  were  able  to  cut  it  down  some. 

Dr.  Morgan.  Right.  And  it  has  been  dropping. 

Mr.  Rogers.  So  it  seems  to  me  they  could  call  a quick  national 
conference  and  get  this  type  of  information  out  quickly  to  the 
various  medical  centers. 

I presume  you  would  agree  we  probably  are  not  doing  a proper 
job  of  educating  in  the  medical  schools  as  to  the  results  or  radiation 
exposure.  Would  you  say  that  is  probably  true? 

t>r.  Morgan.  I think  it  was  more  true  10  years  ago,  and  to  a less 
extent,  5 years  ago.  But  yes,  it  is  even  true  today. 

You  know,  medical  schools,  perhaps  with  the  help  of  people  like 
many  of  us  here  and  with  the  help  of  Congress,  have  received 
enormous  amounts  of  money  in  recent  years  supporting  medical 
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research  and  great  gains  in  may  respects  have  resulted.  But  this 
has  tended  to  create  an  ambiance  in  medical  schools  where  all  that 
seems  to  be  important  to  a student  is  knowing  what  the  latest 
things  are  that  may  be  coming  out  of  the  laboratory.  The  mudane 
things  don’t  get  much  attention. 

I must  say  for  may  own  medical  school,  there  isn’t  an  adequate 
amount  of  coverage  of  this  subject.  And  you  know,  it  wouldn't  take 
very  much,  because  it  is  a common  sense  process.  But  I will  say 
this:  that  never  before  have  I seen  our  medical  students  so  aware 
of  quasi-sociological  issues,  and  I would  classify  excessive  radiation 
exposure  of  the  public  as  a quasi-sociological  problem.  They  are 
much  more  aware  than  they  have  been  in  the  past. 

A member  of  your  committee  comes  from  our  medical  school.  I 
know  he  reflects  this  changing  attitude.  I am  glad  to  see  it. 

Mr.  Rogers.  What  does  the  American  College  of  Radiology  do  to 
improve  medical  education? 

Dr.  Morgan.  It  has  a great  many  educational  processes  going  on 
continuously. 

Mr.  Rogers.  In  other  words,  where  you  see  something  being  done 
that  you  think  could  be  changed,  do  you  contact  the  colleges? 

Dr.  Morgan.  Yes. 

Mr.  Rogers.  That  is  done? 

Dr.  Morgan.  Yes. 

Mr.  Rogers.  Maybe  you  could  set  forth  for  the  record,  not  now, 
- generally 

Mr.  Linton.  It  is  in  our  testimony. 

Mr.  Rogers.  Pine. 

Do  you  have  any  program  of  research  or  development  directed  at 
improving  the  technology  of  diagnostic  X-rays? 

Dr.  Morgan.  The  College  itself,  of  course,  is  not  organized  to  do 
research. 

Mr.  Rogers.  I wondered  if  you  sponsored 

Dr.  Morgan.  But  its  members  certainly  are.  That,  perhaps,  gives 
me  an  opportunity  to  just  say  the  College  has  been  having  discus- 
sions with  Dr.  Fredrickson  and  Dr.  Malone  in  the  National  Insti- 
tutes of  Health  about  increasing  the  support  for  radiological  re- 
search at  all  levels.  Currently,  if  you  look  at  the  statistics— and  we 
will  be  glad  to 

Mr.  Rogers.  Furnish  those  for  the  record? 

Dr.  Morgan.  I don’t  think  these  are  in  the  record,  but  we  will 
dig  them  out  for  you. 

The  statistics  indicate  that  the  current  support  for  radiological 
research  in  the  health  agencies  is  dismally  low. 

[The  information  requested  was  not  available  to  the  subcommit- 
tee at  the  time  of  printing.] 

Mr.  Rogers.  That  is  my  impression. 

I think  the  committee  would  like  to  be  helpful  there,  too,  I would 
agree. 

Dr.  Morgan.  Sorry  for  interrupting.  This  is  why  we  are  so  con- 
cerned about  the  lack  or  absence  of  a focus  for  radiation  research 
in  the  Federal  establishment. 

Mr.  Rogers.  I agree. 
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The  President  has  just  issued  a statement  directing  the  Depart- 
ment of  HEW  to  be  a lead  agency  in  trying  to  make  determinations 
on  health  research  effects.  I think  that  is  a good  step  forward. 

As  a matter  of  fact,  this  committee  requested  that  action. 

Dr.  Morgan.  Very  good. 

Mr.  Rogers.  It  is  beginning  to  move.  Now  we  do  need  to  bring 
some  focus  in,  I think,  without  question. 

Now  let  me  ask  you  this:  Do  radiologists  actually  make  a judg- 
ment as  to  whether  an  X-ray  is  needed?  Suppose  a physician  or 
surgeon  says  take  a picture  of  so  and  so.  Suppose  the  radiologist 
says,  Why  is  he  doing  this?  I don’t  think  that  is  going  to  get  him 
much  information.  Is  the  tendency  just  to  go  ahead  and  do  it? 

We  had  one  radiologist  tell  us  when  he  didn’t  do  it;  then  he  had 
his  income  cut  about  a third. 

Dr.  Morgan.  In  addition  to  cutting  his  income,  I suspect  he  also 
brought  down  the  wrath  of  his  associates  to  some  extent. 

Mr.  Rogers.  But  shouldn't  the  radiologist  make  these  judgments? 

Dr.  Morgan.  Yes.  And  I think  the  situation  which  exists  today  is 
a reflection  of  the  way  in  which  radiology  has  been  practiced  over 
the  last  40,  50  and  more  years.  The  radiologist  on  the  record  should 
seem  to  be  a consulting  physician.  If  I am  a general  practitioner  or 
an  internist  and  I have  a patient  whom  I want  a neurologist  to 
come  and  see,  I would  no  more  think  of  laying  down  any  rules  to 
that  neurologist  in  practicing  on  that  patient.  When  I ask  him  to 
come  in  as  a consultant,  basically  I turn  the  patient  over  to  him, 
and  until  he  gives  me  his  report,  he  is  perfectly  free  to  determine 
the  procedures  that  he  will  perform. 

Not  so  in  radiology.  The  radiologist  has  often  been  regarded  as 
only  providing  a service.  Now  as  the  radiologist  has  become  more 
clinical— gotten  himself  into  situations  where  he  is  more  clinically 
involved,  such  as  in  cardiac  catheterization  for  the  diagnosis  of 
various  heart  problems  or  involved  in  the  diagnosis  of  brain  condi- 
tions, neuroradiological  procedures — he  has  played  more  and  more 
the  role  of  consultant  who  does  determine  what  shall  be  done  and 
what  shouldn’t  be  done.  And  fortunately,  I think  the  situation  is 
going  to  spread. 

Mr.  Rogers.  What  could  we  do  to  encourage  that,  because  it 
appears-and  from  the  testimony  we  have — that  should  be  a proper 
function  for  the  radiologist. 

Dr.  Morgan.  Yes,  indeed. 

Mr.  Rogers.  Should  it  be  attached  to  medicare-medicaid  as  a 
requirement  that  the  approval  of  the  radiologist  also  must  be  given 
before  X-rays  would  be  paid  for?  . 

Dr.  Morgan.  I think  there  is  something  more  than  that,  Mr. 
Chairman,  that  is  needed. 

Mr.  Rogers.  I just  thought  as  a quick-driving  force. 

Dr.  Morgan.  I think  this  may  be  useful  for  the  interim,  but  I 
think  the  radiologist  has  to  become  much  more  a clinician  than  a 
simple  reader  of  fume 

Now  fortunately,  there  is  something  coming  along  which  I think 
is  going  to  help  us  a great  deal.  We  have  not  mentioned  it  yet,  but 
you  have  heard  testimony  on  CT  scanners,  sometimes  called  CAT 
scanners,  and  most  of  the  time  these  have  been  decried  as  being 
terribly  expensive  devices. 


641 


Mr.  Rogers.  Well,  our  cost  containment  bill,  I must  say,  has 
gotten  the  price  down.  They  are  now  under  $150,000,  which  is  the 
cut-off  level  for  approval.  So  maybe  the  bill  has  some  advantage. 

Dr.  Morgan.  Exactly. 

Now,  CT  scanning  requires  the  radiologist  to  become  very  much 
more  involved  in  the  clinical  diagnosis  of  disease  and  its  ultimate 
care;  that  is,  CT  scannng  requires  the  radiologist  to  become  much 
more  than  a film  reader. 

There  are  many  reasons  for  this,  and  I don’t  propose  to  go  into 
them  here  because  the  hour  is  late.  But  CT  scanning  should  be 
recognized  as  a technique  that  is  likely  to  cause  minor  changes  in 
the  way  radiologists  practice  medicine.  Ten  years  from  now,  the 
fundamental  units  needed  to  set  up  an  X-ray' department  in  a 
traditional  hospital  will  not  include  a lot  of  very  complicated  X-ray 
apparatus. 

Instead,  there  will  be  three  basic  elements:  (1)  a chest  unit, 
because  46  to  50  percent  of  all  examinationas  done  are  of  the  chest, 

(2)  a general  purpose  radiographic  fluroscopic  table,  in  which  you 
can  do  such  things  as  barium  enemas,  GI  series,  and  the  like,  and 

(3)  a CT  scanner. 

Whenever  I say  this  to  Hospital  Service  Cost  Review  Commis- 
sions, they  become  very  concerned  because  of  scanner  costs.  Howev- 
er, it  is  very,  very  difficult,  Mr.  Chairman,  for  me  to  overstate  the 
great  role  that  CT  scanning  will  assume  in  medicine  in  the 
future — a role  that  will  require  radiologists  to  become  full  fledged 
clinicians. 

Mr.  Rogers.  May  I say,  I understand  the  importance  of  the  CAT 
scanner,  and  we  don’t  want  to  reduce  their  proper  use,  and  I don’t 
think  we  should  because  I think  that  what  will  happen,  as  the 
profession  becomes  more  comfortable  with  the  technology  and 
knows  how  to  use  it  and  depend  upon  it,  it  then  no  longer  becomes 
cumulative,  which  is  the  present  problem  because  we  take  all  the 
X-rays  plus  the  CAT  scanner  and  everything  else.  As  we  get  more 
comfortable  with  the  knowledge,  then  I understand  the  cost  will 
reduce  and  we  won't  be  doing  tne  duplicative  work. 

Dr.  Morgan.  And  hopefully  the  mass  production  of  these  devices 
will  bring  their  cost  down. 

Mr.  Rogers.  Cost  is  being  brought  down  already. 

Dr.  Moroan.  Since  most  of  the  cost  is  in  semiconductors  and 
computing  equipment,  we  know  that  the  costs  of  these  are  coming 
down  and  this  is  all  good. 

Mr.  Rogers.  May  I ask — and  I presume  that  is  so  from  the 
previous  statement,  but  I assume  tne  College  would  work  closely 
with  the  Food  and  Drug  Administration  if  they  wanted  to  call  a 
conference. 

Dr.  Morgan.  By  all  means. 

As  a matter  of  fact,  we  have  contracts  with  them  now.  We  work 
very  well  with  them. 

Mr.  ROGERS.  Thank  you  for  your  presence.  Thank  you  for  the 
advice  you  have  given  to  the  committee.  It  has  been  most  helpful, 
and  thank  you  for  your  patience. 

The  committee  stands  accounted  until  2 o’clock  tomorrow  after- 
noon. 

Thank  you. 
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[Whereupon,  at  5:55  p.m.,  the  subcommittee  adjourned,  to  recon- 
vene Thursday,  July  13,  at  2 p.m.] 


EFFECT  OF  RADIATION  ON  HUMAN  HEALTH 
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THURSDAY,  JULY  13,  1978 

House  of  Representatives, 

Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  2:20  p.m.,  in  room 
2322  Rayburn  House  Office  Building,  Hon.  Paul  G.  Regers,  chair- 
man, presiding. 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

This  afternoon  we  are  continuing  our  oversight  hearings  on  radi- 
ation health  effects  of  medical  and  dental  diagnostic  X-rays.  .We 
are  very  pleased  this  afternoon  to  have  the  chairwoman  of  the 
Conference  of  Radiation  Control  Program  Directors  and  chief  of  the 
section  of  radiation  control  of  the  Minnesota  Department  of 
Health,  Ms.  Alice  Dolezal. 

We  are  very  pleased  to  have  you  with  us.  I want  to  express  the 
appreciation  of  the  committee  to  you  for  being  here. 

Your  statement  will  be  made  a part  of  the  record  in  full,  and  you 
may  proceed  as  you  desire. 

If  you  could  highlight  your  statement,  it  would  be  helpful. 

STATEMENT  OF  ALICE  DOLEZAL,  CHAIRWOMAN,  CONFERENCE 
OF  RADIATION  CONTROL  PROGRAM  DIRECTORS 

Ms.  Dolezal.  Thank  you,  Congressman  Regers. 

I am  Alice  Dolezal  of  the  section  of  radiation  control  for  the 
State  of  Minnesota.  I am  here  today  speaking  as  chairwoman  of  the 
Conference  of  Radiation  Control  Program  Directors,  an  organiza- 
tion whose  membership  comprises  the  directors  of  radiation  control 
for  all  the  50  States  and  certain  territories  and  large  municipal 
agencies. 

The  conference  is  pleased  to  have  been  asked  to  testify  on  this 
very  vital  subject  in  controlling  diagnostic  X-ray  use. 

Mr.  Chairman,  I have  submitted  written  testimony  for  the 
record.  Since  the  written  testimony  is  too  lengthy  to  read,  I will 
highlight  some  areas  in  the  testimony  presented  here.  There  are 
certain  key  issues  on  which  we  would  like  to  present  testimony. 

To  understand  the  concerns  of  the  conference  and  its  role  m 
relation  to  State  radiation  control  programs,  a brief  history  may  be 
helpful. 
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The  Conference  of  Radiation  Control  Program  Directors  was 
formed  approximately  10  years  ago  as  a forum  for  the  exchange  of 
radiation  health  and  safety  information  between  the  States  and 
Federal  agencies  as  well  as  among  States.  The  conference  is  sup- 
ported by  several  Federal  agencies:  the  Food  and  Drug  Administra- 
tion, Environmental  Protection  Agency,  and  Nuclear  Regulatory 
Commission. 

We  also  have  projects  with  the  National  Bureau  of  Standards 
and  have  liaison  with  a number  of  different  Federal  departments, 
including  the  Department  of  Labor,  Department  of  Transportation, 
and  groups  such  as  the  National  Governor’s  Council,  the  American 
College  of  Radiology,  the  Health  Physics  Society,  and  ANSI,  the 
American  NationalStandards  Institute. 

The  goal  of  the  conference  is  to  insure  that  the  patient  who  is  to 
receive  either  diagnostic  or  therapeutic  radiation,  the  worker  in 
radiation,  the  consumer  and  the  general  public  at  large  receive  the 
least  amount  of  radiation  exposure  consistent  with  the  benefit  to 
be  derived. 

The  expressed  purpose  of  the  conference  to  serve  as  a forum  for 
the  exchange  of  ideas  prompted  us  to  form  task  forces  to  evaluate, 
discuss,  and  subsequently  recommend  specific  actions  for  problems 
that  have  been  identified.  These  task  forces  have  not  only  State 
members  but  Federal  representatives  and  industry  and  professional 
group  representatives. 

I nave,  as  part  of  the  written  testimony,  submitted  two  of  the 
draft  task  force  reports,  "Healing  Arts  X-Ray  Control  Program 
Criteria,”  [see  p.  549]  and  "Quality  Assurance  in  Diagnostic  Radiol- 

ogft,  Rogers.  We  will  receive  those,  without  objection,  for  the 
record. 

Ms.  Dolezal.  In  conversations  with  the  staff,  I understand  you 
wish  to  restrict  the  hearing  today  to  the  healing  arts  use  of  X-rays, 
and  we  will  do  so. 

As  part  of  the  written  testimony  we  have  submitted  copies  of  the 
proceedings  from  three  annual  meetings.  Rather  than  taking  the 

[iroceedings  from  each  of  the  annual  meetings,  we  have  chosen  the 
ast  three:  the  seventh,  eighth  and  ninth  annual  meetings.  These 
will  highlight  the  issues  and  problems  identified  and  the  actions 
taken  to  resolve  them. 

Before  moving  to  specific  issues  relating  to  the  healing  arts,  the 
historical  State  government  involvement  may  be  pertinent.  State 
radiation  control  programs  developed  in  the  early  1950’s.  They 
began  with  Federal  support  in  model  legislation,  grant  funding  ana 
training  programs  for  the  states.  The  attention  was  concentrated  in 
the  areas  of  X-ray  use  and  occupational  exposure. 

Concurrently,  the  radioactive  materials  control  was  investigated, 
and  in  1959,  Congress  amended  the  Atomic  Energy  Act  by  permit- 
ting the  States  to  participate  in  the  control  part  of  the  by-product 
sources  and  special -nuclear  material.  The  amendment  permitted 
such  participation  by  the  process  of  becoming  an  agreement  State. 

With  these  two  separate  but  timely  beginnings,  States  have  con- 
tinued to  accept  more  and  more  responsibility  for  radiation  protec- 
tion programs.  As  of  February  1978,  48  States,  Puerto  Rico  and  the 
District  of  Columbia  had  laws  for  regulatory  programs  in  ionizing 
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radiation  control;  14  States  and  Puerto  Rico  had  enabling  legisla- 
tion for  credentialing  of  the  user  of  X-ray;  6 States  and  Puerto  Rico 
had  implemented  credentialing  programs;  26  States  have  specific 
statutes  for  control  of  non-ionizing  radiation;  26  States  had  signed 
agreements  and  become  NRC  agreement  States. 

The  total  State  commitment  in  fiscal  1977  was  over  $12  million 
and  approximately  680  person  years. 

Through  these  programs,  over  28,000  dental  X-ray  units  and  over 
28,000  medical  X-ray  units  per  year  have  been  inspected.  Informa- 
tion is  not  yet  available  for  the  numbers  of  inspection  of  radioac- 
tive materials,  non-ionizing  radiation  devices  and  special  studies  on 
training  of  users  conducted  in  fiscal  1978. 

As  these  areas  indicate,  States  become  involved  in  a variety  of 
efforts  to  improve  radiation  protection. 

A more  detailed  analysis  of  State  efforts  may  be  found  in  the 
document  entitled  "Report  of  State  and  Local  Radiological  Health 
Programs"  for  the  year  1976,  published- by  FDA.  There  is  a copy  of 
the  document  in  the  written  testimony. 

Mr.  Rooms.  Thank  you. 

Ms.  Dolkzal.  The  fiscal  year  1977  publication  will  be  available 
probably  in  a few  weeks. 

With  that  background,  Mr.  Chairman,  I would  like  to  go  on  to 
discuss  some  of  the  issues  the  Conference  believes  necessary  to  be 
addressed  for  effective  control  of  X-rays.  Only  those  issues  that 
involve  radiation  producing  devices  will  be  discussed. 

It  must  be  noted  that  States  rarely,  if  ever,  have  the  personnel, 
money  or  administrative  structure  to  divide  radiation  protection 
among  a large  variety  of  agencies,  bureaus,  commissions,  depart- 
ments, and  committees  such  as  is  the  current  Federal  practice.  The 
number  of  separate  Federal  agencies  which  impact  on  the  State 
program  is  itself  an  issue. 

This  has  been  described  in  the  Conference  resolution  dated  May 
1978  and  reconfirmed  in  a letter  dated  May  19,  1978,  in  response  to 
a request  from  Senators  Ribicoff  and  Glenn.  A copy  of  this  letter  is 
included  with  the  written  testimony.  [See  p.  565.] 

The  isolation  of  issues  involving  radiation-producing  devices,  as 
defined  in  Public  Law  90-602,  may  distort  the  view  of  the  problems 
encountered  by  the  State  because  these  devices  comprise  Just  one 
portion  of  the  radiation  control  program.  Examining  only  those 
issues  identified  with  healing  arts  X-ray  may  provide  the  subcom- 
mittee with  an  erroneous  impression  of  the  variety  of  areas  encom- 
passed by  the  State  program. 

Among  the  key  issues  listed  by  Mr.  Charles  Hardin  of  Kentucky, 
representing  the  Conference  in  testimony  before  the  Senate  Com- 
mittee on  Commerce,  Science  and  Transportation  on  June  29,  1977, 
is  the  reduction  of  unnecessary  radiation  exposure  from  X-rays  in 
healing  arts. 

Mr.  Hardin  listed  as  contributing  factors:  Inadequate  training  in 
radiation  protection  by  both  operators  of  sources  and  nonradiolo- 
gist  practitioners,  nonefficacious  use  of  X-ray  sources,  inadequate  < 
quality  control  programs  in  X-ray  facilities  resulting  in  retakes  of 
radiographs,  and  improperly  designed  X-ray  systems. 

An  area  identified  relating  to  use  of  radiation-producing  devices 
in  healing  arts  is  the  reduction  of  unnecessary  radiation  to  radi- 


546 


ation  workers.  It  is  especially  important  in  relation  to  the  expo- 
sures encountered  in  the  use  of  medical  fluoroecopy.  The  Confer- 
ence considers  all  of  these  issues  as  still  currently  vital. 

A few  points  should  be  made  in  regard  to  these  issues.  Note  the 
use  of  the  term  "unnecessary  exposure."  Use  of  this  term  is  derived 
from  two  factors.  First,  for  estimating  radiation  effects  in  humans, 
the  current  national  accepted  view  is  that  it  is  a reasonable  to 
assume  nonthreshold,  linear,  and  proportional  dose-effective  rela- 
tionship; and  second,  it  is  necessary  to  balance  even  the  small  risk 
against  the  benefit  derived. 

One  should  speak  of  reducing,  inasmuch  as  is  practical,  any 
exposure  which  derives  no  benefit;  that  is,  unnecessary  exposure 
rather,  than  monitoring  risks,  reducing  hazards,  or  counting  lives 
saved.  Reducing  unnecessary  exposure  may,  indeed,  save  lives,  but 
sampling  constraints,  data  collection,  limitations,  and  the  nature  of 
ionizing  radiation  exposure  effect  relationships,  prohibit  individual 
States  singly  or  as  a group  from  identifying  any  specific  life  that 
has  been  saved  or  even  predicting  the  number  of  lives  that  were 
saved  by  a particular  program.  Such  computations  are  left  to  aca- 
demia, the  Federal  Government  and  those  whose  have  resources 
and  interests  can  best  be  applied  to  such  studies. 

Factors  contributing  to  unnecessary  radiation  exposure  in  heal- 
ing arts  should  be  discussed  further.  For  example,  one  factor  identi- 
fied as  contributing  to  unnecessary  exposure  was  improperly  de- 
signed X-ray  systems.  It  should  be  noted  that  the  States  inspect 
systems  designed  both  before  and  subsequent  to  the  effective  date 
of  the  certification  requirements  pursuant  to  Public  Law  90-602. 
Therefore,  the  identification  of  an  improperly  designed  system  may 
or  may  not  reflect  upon  the  effectiveness  of  the  certification  stand- 
ards since  the  number  of  certified  machines  inspected  per  year  is 
less  than  4 percent  of  the  total  number  of  systems  being  used.  The 
number  of  certified  systems  available  for  inspection  is  less  than  20 
percent  of  the  total  number  of  installed  systems. 

Another  factor  identified  as  contributing  to  unnecessary  expo- 
sure is  inadequate  quality  control  programs  for  X-ray  facilities. 
Programs  have  been  and  are  being  developed  to  meet  that  need, 
but  until  such  programs  have  time  to  function,  continued  unnecesv 
sary  exposure  should  be  expected. 

I would  now  like  to  address  several  additional  topics  which  were 
identified  in  my  discussion  with  Mr.  Connolly  and  other  staff  mem- 
bers as  being  of  interest  to  this  committee.  These  topics  include 
risks  from  diagnostic  X-rays,  uses  of  X-rays,  and  control  of  X-ray. 

As  indicated  before,  the  radiobiological  risks  require  a regulatory 
position  that  assumes  some  risk  with  any  exposure  and  demand 
reduction  of  unnecessary  exposure.  The  States1  occupational  expo- 
sure limits  are  not  intended  to  imply  complete  safety  below  or 
unavoidable  damage  above.  They  are  legal  benchmarks,  or  points 
of  reference.  The  ideal  radiation-control  program  monitors  the  ex- 
posures of  radiation  workers  and  the  public  and  achieves  needed 
corrections  by  means  of  education,  consultation,  or  regulatory  sanc- 
tions to  bring  the  exposure  to  the  lowest  practical  level.  Many 
States  also  measure  patient  exposure  and  consult  with  the  users. 

Reductions  in  exposure  have  been  achieved  using  this  consulta- 
tive approach.  The  Breast  Exposure:  National  Trends,  or  BENT 
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program,  is  an  example  of  a program  jointly  operated  by  the  States 
and  the  FDA  Bureau  of  Radiological  Health  that  has  achieved  very 
satisfying  reductions  in  exposure  while  improving  film  quality 
using  essentially  a voluntary,  consultative  approach.  Measure- 
ments of  effectiveness  of  such  programs  is  vesy  difficult  due  to  the 
rapid  change  in  the  program  while  requirements  that  attempt  to 
measure  the  impact  also  change. 

In  addition,  it  is  usually  not  possible  statistically  to  count  real 
radiation  injuries,  especially  those  from  delayed  somatic  injury, 
and  indirect  measures  must  rely  on  parameters,  which  can  change; 
therefore,  effectiveness  has  been  very  difficult  to  demonstrate. 

It  has  been  noted  that  between  1964  and  1970,  the  genetic  signifi- 
cant dose,  as  measured  and  computed  by  FDA,  did  not  change 
significantly  in  spite  of  a sharp  increase  in  X-ray  use.  It  is  hoped 
that  this  represents,  at  least  in  part,  the  efforts  of  the  States  and 
their  Federal  associates,  because  if  the  genetic  dose  followed  the 
use  curve,  it  would  also  have  increased  sharply. 

From  the  issues  identified  previously,  additional  programs  may 
evolve.  Based  on  the  need  to  reduce  unnecessary  exposure,  we 
would  propose: 

First,  training  for  -both  State  personnel  and  users.  The  means 
providing  for  such  training  for  users  suggested  by  the  Conference 
involves  certification.  One  excellent  recent  development  for  staff 
training  is  the  FDA  video  network,  through  which  every  State 
radiation  control  program  has  access  to  video  tapes,  the  tape 
player,  and  television.  Some  video  tapes  have  been  provided  al- 
ready, and  I would  recommend  expansion  of  this  effort. 

Second,  clarification  of  current  Federal  standards  which  may 
contribute  to  the  use  of  X-rays  to  meet  Federal  standards  rather 
than  diagnose  the  patients.  Some  of  these  Federal  standards  are  in 
OSHA’s  requirements  and  also  medicare,  medicaid  and  other  Fed- 
eral requirements.  Some  of  these  appear  to  be  of  dubious  benefit  to 
the  patient. 

Third,  develop  a working  relationship  with  every  State  whereby 
the  number  of  inspections  of  certified  systems  can  be  increased  to 
provide  more  meaningful  data  and  permit  more  rapid  corrections 
where  needed.  Meaningful,  in  this  context,  signifies  that  State 
inspectors  and  inspection  reports  concentrate  on  important  system 
components  such  as  the  filtration  or  the  beam  limitation  rather 
than  labeling. 

And  fourth,  that  inspections  mandated  as  a result  of  Public  Law 
90-602  be  financed  from  Federal,  not  State,  funds. 

It  should  be  clear,  from  the  previous  discussion,  that  unnecessary 
exposure  to  X-ray  is  perceived  to  be  a problem  by  the  Conference. 
There  are  many  causes  for  unnecessary  exposure,  and  only  a por- 
tion of  them  can  be  addressed  by  the  Conference  or  the  States’ 
radiation  control  programs. 

Some  of  these  causes  have  already  been  identified.  There  are 
others  toward  which  the  Conference  efforts  will  necessarily  be 
indirect,  including  improvement  of  patient  selection  criteria,  limit- 
ing of  X-rays  to  patient  diagnosis,  not  medical  legal  proofs  of 
quality  care,  and  third,  patient  education  to  decrease  self-pre- 
scribed or  unnecessary  X-rays. 
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We  will  relv,  in  large  measure,  upon  the  work  being  done  by  the 
American  College  of  Radiology,  FDA,  and  EPA  in  standards  devel- 
opment for  guidance  in  these  areas.  Hie  Conference  currently  has 
a task  force  devoted  to  investigating  efficacy  and  the  criteria  for 
determining  it. 

Reduction  of  unnecessary  radiation  exposure  can  sometimes  be 
best  achieved  when  responsible  agencies  cooperate  to  pursue  a 
common  goal.  An  example  of  a type  of  cooperative  approach  could 
be  the  development  by  FDA,  the  professional  societies,  and  the 
Conference,  of  model  legislation  and  regulations  for  X-ray  technolo- 
gist certification. 

We  are  aware  of  no  such  models  which  enjoy  the  full  support  of 
all  parties.  The  Conference  has  expressed  on  two  separate  occa- 
sions, via  resolutions  passed  in  19rl  and  1974,  support  for  the 
concept  of  technologist  certification  as  a means  to  upgrade  training 
in  radiation  protection.  Copies  of  these  resolutions  are  included  in 
the  written  testimony. 

My  previous  testimony  discussing  the  risks  and  uses  of  X-rays 
described  relevant  areas  of  the  radiation  control  program.  Risk  and 
uses  cannot  logically  be  separated  from  control  program.  My  inten- 
tion has  been  to  describe  the  risk  and  related  means  by  which  the 
program  must  be  designed  to  be  compatible  with  it. 

Similarly,  management  of  X-rays  use  through  control  program 
operations  has  also  been  mentioned.  It  might  be  clearer  to  indicate 
that  the  Conference  recognizes  that  the  control  of  radiation  re- 
quires input  from  a number  of  different  sources,  including  States, 
Federal  Government,  physicians,  physicians’  professional  associ- 
ations, manufacturers,  assemblers,  and  the  public. 

Each  of  these  organizations  has  a unique  contribution  to  make, 
and  the  Conference  would  encourage  each  to  make  that  contribu- 
tion early  and  often.  If  we  work  together  in  a cooperative  profes- 
sional manner,  we  can  improve  the  use  of  X-rays  and  reduce  un- 
necessary exposures,  thereby  preserving  a very  powerful  tool  for 
diagnosis  and  treatment  of  disease  and  injury  without  administer- 
ing unnecessary  radiation  to  thepublic. 

Thank  you  for  providing  the  Conference  with  the  opportunity  to 
speak  to  you  today  on  this  vital  issue. 

I did  receive  the  list  of  questions  on  this  topic  last  week,  too  late 
for  response  to  be  provided  today.  But  written  response  will  be 
provided  soon. 

[Testimony  resumes  on  p.  569.] 

[Healing  arts  X-ray  control  program  criteria  and  letter  to 
Senators  Ribicoff  and  Glenn  follow.  The  other  reports  and  docu- 
ment referred  to  by  Ms.  Dolezal  may  be  found  in  the  subcommittee 
files.] 
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MEALING  ARTS  X-RAY  CONTROL  PROGRAM  CRITERIA 
!.  Legislation  ami  Regulations  affwdix  1 

a.  The  State  should  have  enabling  legislation  and  regulations  essentially  In 
conformity  with  the  Council  of  State  Governments  suggested  legislation  and 
regulations,  Including  authority  to  enter  Into  Interstate  and  Federal-State 
arrangements  for  the  control  of  radiation  hazards.  Legislation  and/or 
regulations  should  contain  provisions  for  reciprocity  with  other  States  and 
coverage  of  x radiation  used  In  the  healing  arts. 

«■ 

b.  At  least  every  5 years,  regulations  should  be  critically  reviewed  and 
updated  as  necessary.  The  appropriate  healing  arts  groups  should  be 
provided  an  opportunity  to  review  and  comment  on  proposed  changes. 

11.  Personnel 

a.  State  radiation  control  x-ray  program  personnel  should  be  qualified  by 
training  and  experience  In  the  field  of  x-ray  hazards  and  control. 
Inspection  personnel  should  include  qualified  college  graduates  and/or 
technicians  having  completed  a minimum  of  a t..o-year  formal  .technology 
program  In  radiation  control,  or  the  equivalent. 

b.  Personnel  for  the  x-ray  control  program  should  number  at  least  3 full  time 
equivalents/ 1000  tubes.  (See  appendix  1 for  documentation.) 

c.  The  State  should  have  specifications  for  professional  employees  functioning 
In  the  x-ray  control  field. 
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d.  Etch  SUte  professional  employee  should  have  an  accurate,  up-to-date 
description  of  his  position,  detailing  specific  responsibilities  and 
authority. 

e.  It  should  be  possible  for  any  professional  entering  the  system  to  progress 
through  the  various  levels  up  to  and  Including  radiation  control  director. 

f.  Over  a 3 year  period,  there  should  not  be  greater  than  a SOI  turnover  In 

personnel  inspecting  x-ray  machines,  except  for  promotions  or  transfers 

within  the  radiation  control  program.  (A  high  turnover  rate  Is  generally 

indicative  of  problems.)  * * 

\ 

111.  Training 

a.  On-the-Job  Training 

A specific  program  should  be  established  for  on-the-job  training  of  new 
employees  by  supervisory  and  senior  personnel.  New  employees  should  be 
• provided  with  the  State  regulations  and  written  registration,  inspection, 
and  compliance  programs  for  review. 

% 

“b.  In-service  Training 

The  state  radiation  control  program  should  have  a planned  continuing 
program  of  in-service  training  consisting  of  seminars,  demonstrations, 
lectures  by  consultants,  short  and  long  term  training,  attendance  at 
professional  meetings  (Health  Physics  Society,  etc.),  to  keep  personnel 
abreast  of  current  developments  in  the  control  of  radiation  hazards. 

\ 
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а,  The  state  should  have  a records  and  statistical  system  which  Includes  the 
fo11ow1n9  components: 

1.  a continuing  Integrated  registration  program. 

2.  physical  survey  forms  containing  minimum  uniform  data  and  compliance 
and  enforcement  actions. 

3.  data  accurately  and  rapidly  retrievable, 

♦ 

4.  radiation  control  employee  personnel  monitoring  results, 

5.  fiscal  and  other  administrative  records, 

6.  records  of  machine  transfers  and  vendor  notification, 

7.  records  of  Incidents  and  Investigations. 

б.  The  State  should  utilize  the  above  records  In 
.1.  program  planning  and  evaluation,  and 

2.  carrying  out  field  survey  and  Inspection  programs 

c.  The  State  should  make  maximum  use  of  available  electronic  data  processing 
facilities.  (See  appendix  1!  for  a description  of  a suitable  record 
keeping  system.) 
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V.  Program  Organization 

a.  Ideally  all  State  radiation  control  activities  should  be  located 
In  the  same  agency. 

b.  Radiation  Advisory  Committees 

The  program  should  have  a radiation  advisory  committee  that  Is 
established  to  provide,  as  a part  of  Its  function,  guidance  and 
' assistance  on  nonroutine,  medical  applications  and  to  advise  on 
the  use  of  x radiation  In  the  healing  arts. 

VI.  Program  Planning  and  evaluation 

Cach  State  should  have  a written  plan  of  action  describing  present  and  future 
program  activities.  The  plan  should  Include  the  following  basic  components: 

1.  Problem 

In  deftnlng.the  problem  the  State  should  igclude  the  extent,  nature  of 
the  radiation  exposures  involved  and,  In  so  far  as  possible,  the 
poulation  affected. 

2 . Objectives  — 

The  State  plan  should  ret  forth  both  long-  and  short-term  objectives. 
Based  on  current  and  anticipated  resources,  target  dates  should  be 
established  for  priority  projects. 
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3.  Methodology 

The  State  plan  should  describe  those  activities  directed  to  fulfill1 
stated  objectives.  - 

4.  Evaluation 

The  plan  should  Include  a method  of  evaluating  (Involving  the 
establishment  of  criteria)  the  progress  of  the  State  programs. 
Important  components  of  the  State  evaluation  program  should  Include  an 
assessment  of  the  radiation  hazards  and  population  affected  for 
setting  priorities. 

VII.  Public  Information  and  Education 

a.  The  State  should  maintain  liaison  with  professional  groups  leading  to 
seminars,  training  courses,  and  public  documents  or  radiation  control. 

b.  The  State  should  provide  x-ray  registrants  with  current  reference  material, 
guidelines,  and  standards  as  they  are  available. 

% 

c.  The  State  x-ray  control  program  should  seek  opportunities  to  inform  the 
public  of  program  activities  (l.e.  through  newspaper  articles,  TV,  radio. 
Incidents,  etc.). 
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Vtl).  Special  Studies 

State  Radiation  control  program  should  have  sufficient  personnel,  fiscal 
^ support,  appropriate  Instrumentation,  and  Initiative  to  undertake  special 
studies  Including  x-ray  protection,  e.g.  Identify  new  problems  that  need 
Investigation,  develop  more  efficient  procedures  and  methodology,  andcooperate 

V 

with  Conference  and/or  federal  programs. 

IX.  Equipment 

Field  x-ray  equipment  and  instrumentation  should  be  capable  of  detecting  and 
measuring  x-radlatlon  exposure  to  determine  compliance  with  applicable  guides 
and  regulations  and  to  provide  estimates  of  radiation  doses  to  patients, 
operating  personnel,  and  the  general  public. 

The  State  x-ray  ontrol  program  should  be  capable  of  providing  and  servicing  of 
all  x-ray  equipment  and  Instrumentation. 

1.  Ideally,  a survey  kit  should  be  provided  for  each  FTE  In  the  field. 

(Refer  to  the  Optimum  Survey  Procedures  Manual  for  a partial  listing  of  the 
equipment,  materials,  and  supplies  that  can  be  useful  to  the  field 
Inspector.  However,  special  equipment  may  be  needed  for  special  studies. 
Tor  example,  low  energy  detectors  will  be  necessary  for  evaluating 
mammography  equipment  and  high  energy  detectors  will  be  necessary  for 
certain  therapy  equipment.) 

2.  There  should  be  a system  for  calibration  and  servicing  of  each  radiation 
detection  instrument  on  a planned  schedule.  The  schedule  should  call  for 
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an  annual  calibration  with  calibration  checks  performed  on  a quarterly 
basis.  Calibrations  may  be  done  by  the  State  radiation  control  program 
using  Its  own  calibration  source,  equipment,  and  procedures,  or  by  a 
commercial  Instrument  calibration  and  repair  service  under  contract.  Such 
calibration  and  servicing  should  be  the  responsibility  of  one  member  of  the 
program  staff.  Each  Instrument  should  bear  a tag  stating  the  latest  date 
of  servicing  and  calibration,  and  a calibration  curve  or  correction  factors 
for  each  detection  range. 

X.  Registration,  Inspection  and  Enforcement 

< 

a.  The  ^tate  should  have  authority  to  register  x-ray  sources.  Part  B of  the 
Council  of  State  Governments  Suggested  State  fjj^gulatlons  for  radiation 
control  may  be  used  as  a guide  in  developing  the  extent  of  the  registration 
function. 

b.  Inspection 

A State  should  conduct  Us  own  Inspections,  obtain  survey  reports  from 
qualified  private  consultants  oc  from  radiation  safety  officers  employed  by 
the  owner  of  an  x-ray  Installation,  or  a combination  of  these  approaches. 

The  qualifications  for  private  consultants  or  radiation  safety  officers 
should  be  established  when  the  survey  reports  by  such  Individuals  are  used 
" by  the  State  to  evaluate  continuing  compliance  with  Its  standards  or 
recommendations. 
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1.  Inspection  Procedures 

The  State  should  have  written  Inspection  procedures  to  Insure  that 
uniform  Inspections  ere  conducted  and  these  procedures  should  be 
available  as  a guide  to  the  Inspector  while  in  the  field.  The  Optima 

Survey  Procedures  Manual  can  be  used  as  a reference  to  develop  these 

\ 

written  procedures. 

2.  Inspection  Schedule 

A periodic  inspection  schedule  should  be  established.  An  example  of 
such  a schedule  Is  as  follows. 


a. 

Dental  x-ray  machines 

- every  5 

b. 

Medical  x-ray  machines 

- every  2 years 

c.  _ 

Hospital  or  similar  facility 

- every  year 

d. 

Clinic  (radiologist) 

- every  year 

e. 

Chiropractors  ^ 

% 

- every  year 

f. 

Osteopaths 

- every  2 years 

9. 

Veterinarians 

- every  2 years 

The  State  should  establish  written  enforcement  procedures.  Such  procedures 
should  detail  the  steps  to  be  taken  within  a specified  time  period  to 
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accomplish  compliance  with  the  regulations  (See  appendix  ?).  In  addition, 
. interpretations  based  on  policy  decisions  should  be  accumulated  and 

maintained  to  ensure  consistent  enforcement  policy. 

XI.*  User  education 

a.  A uniform,  minimum  level  of  training  in  radiological  health  for  all 
operators  of  x-radfatiop  machines  should  be  established. 

b.  The  State  should  encourage,  sponsor,  or  conduct  continuing,  formal 

education  programs  for  users  or  operators  of  x-ray  sources, 
i 

i , 

c.  The  inspector  should  take  advantage  of  his  time  In  x-ray  facilities  to 
educate,  assist,  and  answer  questions  regarding  radiation  safety  and  good 
radiological  practices. 

^XIl.  Quality  Assurance 


The  State  should  have  a plan  to  encourage  and  assist  reg1str:nts  In  establishing 
quality  assurance  programs  to  ensure  that  all  Images  are  of  a consistent  high 
diagnostic  quality  and  that  all  treatments  are  properly  administered. 
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APPENDIX  2 


An  X-Ray  Program  Recordkeeping  System 


A.  Registration: 

1.  On  receipt  of  an  application:  (See  Attachment  1) 

a.  Check  to  assure  that  applicant  has  not  previously  been 
registered.  The  installation  and  not  the  specific  x-ray 
unit  is  registered. 

* » 

b.  If  not  registered,  obtain  new  registration  number,  county- 
dlsclpl Ine-sequentlal . 

c.  Complete  registration  certificate  (See  Attachment  2)  with 
three  carbons  and  send  original  to  applicant. 

2.  Initiate  folder: 

a.  Place  application  form  and  first  carbon  copy  of  the 
registration  certificate  In  the  folder.  Add  any  other 
correspondence  concerning  this  registration.  File  by 
sequence  number. 

3.  Place  second  carbon  copy  of  the  registration  certificate  In 

the  sequential  file. 

4.  File  the  third  copy  In  the  current  county  file  to  be  surveyed. 

5.  Two  Index  cards  (4x6)  will  be  completed.  On  these  cards  will 

be  the  name  and  address  of  the  registrant  and  the  registration 

numbers.  File  by  alphabetical  discipline  order  ind  county. 

B.  Change  In  Registration: 

1.  State  adJrfcss  change: 

a.  Whenever  a registrant  moves  from  one  county  to  another,  a 

new  certificate  will  be  Issued.  Follow  registration  procedure. 

b.  Whenever  a registrant  moves  to  a new  location  within  the  same 
county,  no  new  certificate  will  be  Issued.  Only  change  address 
on  the  present  certificate,  and  flag  for  resurvey. 

2.  Out-of-State  address  change: 

a.  Whenever  a registrant  moves  out-of-state,  the  registration 

certificate  will  be  flagged  Inactive  and  will  Indicate  the  move 
The  alphabetical  discipline  and  county  Index  cards  will  so 
Indicate  and  be  moved  to  the  Inactive  status.  The  registration 
numbers  will  not  be  reissued. 
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3.  Deaths  or  Retirements: 

1.  Whenever  ft  registrant  dies,  or  retires,  the  registration 
certificate  will  be  flagged  Inactive  and  will  indicate 
the  death  or  retirement.  The  alphabetical  discipline  and 
county  index  cards  will  so  indicate  and  be  moved  to  the 
Inactive  status.  The  registration  numbers  will  not  be 
reissued. 

b.  After  a six  .{6)  month  period,  a phone  call  to  the  retiree 
or  widow  will  be  rade  to  determine  status  of  the  machine. 
Record  information  accoroingly. 

Survey  forms  and  Results  Sheets: 

1.  After  an  Inspection,  Survey  report  forms  (See  Attachments  3, 
4,5,6,  and  7;  will  be  completed,  data  processed,  and  filed  in  the 

' sequence  folder. 

2.  Also,  after  an  Inspection,  survey  result  forms  (see  Attachments 
6,9,  and  10)  with  one  carbon  copy  will  be  completed.  The 
original  will  be  left  with  the  registrant,  and  the  carbon  is 
returned  to  the  office  for  filing  In  the  sequence  folder. 

3.  Ho  further  action  will  be  taken  on  facilities  in  compliance 
with  the  regulations. 

Non-Compliance  Survey  Reports: 

1.  As  noted  on  bottom  of  survey  results  form,  the  applicant  has 
sixty  (60)  days  to  correct  items  of  non-compliance. 

2.  After  an  Inspector  returns  to  the  office,  he/she  will  complete 
• 3x5  white  cird  with  registration  number,  survey  date,  and 
remarks. 

* * 

3.  This  card  will  be  filed  In  the  non-compliance  post  card  file 
(placed  behind  month)  60  days  from  end  of  month  in  which 
inspection  was  made. 

4.  If  the  facility  becomes  "In  compliance"  before  60  day  period 
has  passed,  destroy  the  3x5  card. 

5.  At  the  end  of  each  month,  pull  all  3x5  cards  for  that  month. 

6.  Send  post  cards  (See  Attachment  11)  to  all  appropriate  non- 
compliances.  Post  3x5  cards  forward  one  additional  month. 
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7.  Returned  post  cards  will  be  placed  In  sequence  folder  and 
3x5  cards  destroyed  if  In  compliance. 

8.  If  answer  Is  not  received  In  one  month  (30  days),  a letter 
will  be  sent  Indicating  inspection  date,  inspector.  Items  of 
non-coapi lance,  and  that  the  applicant  has  15  days  to  report 
corrective  action  taken. 

9.  If  action  is  not  reported  within  15  days,  a letter  for  the 
Health  Officer's  signature  will  be  prepared. 

10.  If  applicant  does  not  respond,  the  case  Is  then  turned  over 
to  the  Attorney  General's  office  for  handling. 

t.  When  "Non-Compliance"  Items  Have  8een  Corrected: 

1.  ' indications  from  any  responsible  person  that  items  of  non- 

compliance  have  been  corrected  will  be  accepted.  For  example: 

a.  Rhone  calls  from  applicant  or  applicant's  office. 

b.  Returned  post  card. 

c.  Call  or  letter  from  x-ray  representative. 

d.  letter  from  applicant,  etc. 

2.  Upon  receiving  information  the  following  will  be  done: 

a.  Survey  report  form  will  be  marked  compliance  by  indicating 
date  Information  was  received  and  by  what  route. 

b.  Survey  result  form  will  be  marked  compliance  by  Indicating 
date  Information  was  received  and  by  what  route. 

c.  Three  by  five  card  will  be  destroyed.  11 


F.  A simple  flow  chart  of  this  system  follows: 


V 
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* . CONFERENCE  OF  RADIATION  CONTROL  PROGRAM  DIRECTORS 

Report  of  Task  Force  2A 

The  following  Is  submitted  in  response  to  a request  from  the  Keating  Arts  Council  to 
report  on  the  activities  of  the  Task  Force. 

CHARGE 

Task  Force  2,  Part  A was  assigned  the  charge  of  developing  criteria  that  can  be  used 

• a 

to  evaluate  the  adequacy  of  a state  x-ray  and  non-ionizing  program.  In  carrying  out 
this  assignment,  the  Task  Force  was  reminded  to  consider  mechanisms  that  would  ensure 
compatibility  among  Federal  and  State  programs  in  the  enforcement  of  radiation 
protection  standards  and  regulations. 

mtliarRSHIP 


The  Executive  Committee  appointed  John  Shaver,  University  of  California  at  San 
Francisco  as  Chairman  and  Simon  Kinsman,  Past  Chief  of  the  California  Radiologic 
Health  Unit,  and  Jim  Hickey,  Rhode  Island,  as  members.  Richard  Gross,  Bureau  of 
Radiological  Health,  and  OoVaugh  Nelson,  Evironmental  Protection  Agency,  were 
assigned  a federal  resource  persons.  Mr.  Charles  Showalter  has  met  with  the  Task 
Force  representing  Mr.  Gross.  In  addition,  Bobby  Dillard,  FDA  Region  VII  and  Warre n 
Jacobi,  Colorado,  have  met  with  the  Task  Force  during  its  only  full  meeting.  Mr. 
Shaver  and  Dr.  Kinsman  met  with  Messrs.  Morgan  Seale  and  Dale  Stevenson,  FOA  Region 
IX  and  Hr.  Robert  England,  California,  to  obtain  their  views  regarding  this 
assignment. 
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w.f.  litres 

ie  Task  Force  net  April  26-27,  1977  In  Denver,  Colorado.  This  report  Is  based  upon 
the  results  of  that  meeting.  All  members  were  present  except  Dr.  Nelson  and  Hr. 

Cross  who  was  represented  by  Hr.  Showa Iter. 

HISTORY  - 

Workshop  #1  at  the  7th  Annual  Conference  In  Hyannls,- Massachusetts  was  charged  to 
consider  the  development  of  criteria  for  an  adequate  State  Radiation  Control  Program. 
In  Its  report  to  the  Conference,  It  recommended  the  formation  of  a Task  Force  to 
further  study  this  matter.  In  September,  1975,  the  Executive  Committee  Implemented 
this  recommendation  by  forming  a Task  Force;  however,  funds  were  not  available  for 
support.  In  September,  1976  the  Executive  Committee  decided  to  reactivate  the  Task 
orce.  In  December,  1976  the  charge  was  clarified  and  funds  were  allotted  to  hold 
four  meetings.  As  reported  above,  the  Task  Force  has  held  one  meeting. 

BACKGROUND 

The  problem  of  developing  suitable  program  criteria  has  surfaced  on  numerous 
occasions  and  has  been  given  considerable  attention  by  the  8ureau  Radiological 
Health , Nuclear  Regulatory  Commission,  and  selected  States.  For  example.  In  1969  the 
BRH  prepared  a detailed  questionnaire  as  part  of  a study  to  evaluate  the  status  of 
state  radiation  control  programs.  The  questionnaire  was  carefully  developed  with 
Input  from  states,  regional  offices  and  other  federal  agencies  such  as  the  AEC.  It 
was  pilot  tested  In  most  regions,  and  revised  and  Improved  based  upon  those  tests. 
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v*..*.,  *.v* * mi  tii«i  aiea  induces  the  sending  of  Federal  and  State  survey  teams  upon 
request  to  selected  states  to  conduct  detailed  Program  evaluations.  The  Atomic 
Energy  Commission  has  developed  detailed  criteria  to  evaluate  Agreement  States  to 
ensure  program  compatabfllty.  In  197?,  the  Southern  Interstate  Nuclear  Board 
conducted  a study  of  Radiological  Health  Programs  In  the  South.  The  Conference  has 
formed  workshops  to  consider  this  matter.  The  Task  force  has  taken  full  advantage  of 
this  previous  work. 

DECISIONS 

Following  a careful  review  of  available  materials*  the  Task  Force  decided  the 
following: 

1.  The  charge  could  be  best  Implemented  by  developing  a comprehensive  list  of 

criteria  to  be  used  by  State  Program  Directors.  The  criteria  should 

reflect  the  needs  of  a comprehensive  program,  should  be  detailed  enough  to 

) assess  staffing  and  funding  needs,  but  flexible  enough  to  account  for  the 

wide  spectrum  of  individual  state  needs  and  resources. 

2.  Program  Directors  should  compare  their  program  with  these  criteria  to 
determine  deficiencies  or  weak  areas.  Upon  identification  of  weaknesses,  a 
Director  can  point  to  the  deviation  from  nationally  accepted  criteria  to 

* add  support  to  justifications  for  budget  or  legislative  requests. 

3.  In  developing  the  detailed  criteria  the  Task  Force  would  utilize  to  the 
maximum  extent  possible  the  information  contained  within  the  BRH 
publication  entitled  "A  Study  of  Selected  Aspects  of  State  Control  of 
Radiation  Hazards.- 


BEST  COPY  AVAILABLE 
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4.  The  Task  Fo rce  would  not  to  develop  criteria  for  non-lonlilng  radiation 
sources  in  that  adequate  control  seems  to  exist  at  the  federal  level  via 
the  development  and  enforcement  of  performance  standards.  This  decision 
will  be  restudied  If  so  directed  by  the  Conference. 

RECOWEMWIOHS 

1.  The  criteria  should  be  distributed  to  each  State  Program  Director  and 
appropriate  Federal  agencies  for  evaluation  and  comment.  Consents  should 
be  centrally  received,  collated,  and  the  criteria  appropriately  revised. 

2.  The  revised  criteria  should  be  presented  to  the  Conference  at  Its  next 
annual  meeting  for  acceptance  and  endorsement. 

3.  The  Task  Force  Is  willing  to  act  as  the  clearinghouse  for  receiving 
comments  and  revising  the  criteria.  In  this  regard,  funds  should  be 
alloted  for  one  Task  Force  meeting  to  assemble  the  final  criteria. 
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CONFERENCE  OF  RADIATION  CONTROL  PROGRAM  DIRECTORS 

71?  DalaMuw  StrMt  South**  rt,  Mxaupolla,  Manoootct  55^0 

(612)296-5323 

Mgr  15#  1978 


Bet* ter  Abraham  Ribicoff  , Quirtu 

Senator  John  01  ten 

Coenlttea  on  Coveraaental  Affair# 

Cal  tod  State#  Sana  to 
Washington,  D.Ct  20S10 

Dear  Sana  tor#  Klbleoff  and  Gltzmi 

2d  roftrtnet  to  your  April  19,  1978,  1 attar  to  Kr.  J.  Colo  KcHard, 
the  1977-78  Chairman  of  our  Conference,  rejecting  thin  organi- 
sation's view#  on  organisational  lasua#  cone  amine  Federal  rad* 
latlon  health  and  safety  program,  the  following  1#  provided. 

During  the  5th  Ansutl  Rational  Conference  seating  In  197?*  the 
following  resolution  was  passed  by  the  cenbershlp* 

•iteoumm  m caizaix&nan  op  federal  badiaticw  acbjdies 

UESREAS  the  responsibility  for  the  protection  of  the  public 
and  worker  from  exposure  to  radiation  has  been  sign* 
Iflcantly  fragmented  at  the  Federal  1 enrol  t and 
WHEREAS  this  fragmentation  of  responsibility  Is  divided 
ssong  the  Atomic  &xrgy  Cocnlacion,  the  Pood  and  Drug 
Administration,  the  Enviromsntal  Protccvion  Agency, 
the  Department  of  Transporcatica,  the  DepArtoent  of 
Labor,  the  Office  of  fcergtnoy  Preperedneset  and  . 
WHSGAS  this  fr*j ^mentation  is  lUrthar  exhibited  between 
regional  office  a and  headquarters  offloes  with 

certain  of  these  Federal  arcneleet  and 

VHEREA3  this  frtgeentation  results  in  duplication,  in- 
efficiency, contradiction! , and  complexities  in 
oooauUeatloni  therefore, 

88  XT  RESOLVED,  that  the  Conference  of  Radiation  Control 
Program  Direotore,  urge  the  Congress  of  the  United 
fttatoe  to  consider  this  eonoua  problem  of  rraspoo- 
tstioa  and  tcJco  the  necessary  legislative  aotion  to 
eonsolldate  tho  virioue  Federal  responsibilities 
relating  to  inflation  protection  of  tna  public  and 
worker  within  c no  artenor**  (caohaiia  added) 


tfiEST  >C0PV  -AVAILABLE 


This  resolution  was  submitted -to  the  President  of  the  Ssnate,  the 
Speaker  of  the  House  and  the  Joint  Cocnlttae  on  Atonic  Energy  by  the 
then  Chairman  of  our  Conference.  Curia?  our  9th  and  10th  Annual 
Confers noa  costings  in  1977  and  1978  respectively,  this  po3ition  of 
the  Conference  van  reaffirmed  by  the  combe  rohlp*  The  Conference 
recognises  also  that#  bocauae  of  various  olrcumetancee  that  Concrete 
oust  address,  this  idaalictio  approach  to  the  problem  say  be  an 
unacceptable  solution*  With  that  concept  in  rind,  the  Conference  it 
providing  its  coeaente  and  suggestions  pursuant  to  your  request* 

She  Conference  fully  concurs  with  the  study1  e aesessaent  that  there 
definitely  is  a lack  of  central  focus  in  the  administration  of  the 
numerous  Federal  statutes  in  the  field  of  radiation  health  and  safety* 
Additionally,  we  thoroughly  agree  that  there  is  a lack  of  coordination 
between  the  Poderal  Agencies  having  responsibilities  in  radiation 
protection* 

lb*  provision  of  separate  and  Isolated  efforts  by  several  agencies  In 
this  field  bring  due  criticisms  from  the  public  of  inefficient  and 
ineffective  gov  a meant,  a situation  which  the  Conference  since  its 
Inception  10  years  ago  has  strived  continually  to  preclude. 

Provision  should  be  Bade  for  the  development  of  Federal  guidance 
for  signature  by  the  President  which  addresses  the  full  spectrum  of 
radiation  protection  including  ionising  and  con-ionising  radiation,  and 
exposure  of  the  worker,  patient,  the  general  public  end  the  environment* 
This  assignment  of  authority  must  bo  dearly  defined  and  <tuy  delegated* 
Assignment  of  this  responsibility  ehould  not  be  made  to  an  office  of 
an  agenoy  vhich  also  has  the  responsibility  for  the  Implementation  of 
such  Federal  guidance* 

A mechanism  ehould  alco  be  established  to  require  coordination 
betoken  Federal  agencies  having  responsibilities  for  radiation  protection* 
this  coordination  must  originate  at  the  top  level  of  agency  administra- 
tion if  suoh  coordination  le  to  be  effective* 

Use  recommendation  that  a "lead  agency  approach41  bo  adopted,  consistent 
with  the  statements  in  the  final  paragraph  of  Item  S as  found  on  page 
339  of  the  Senate  Governmental  Affaire  Committee  Study  Volume  V,  is 
found  to  bo  goserally  unacceptable*  ttxile  E?A  has  several  applicable 
statutes  under  its  current  Jurisdiction,  it  cannot  and  should  not 
usurp  authorities  provided  under  statutes  not  under  its  Jurisdiction* 

SPA  should  alco  cot  bs  the  sole  authority  over  the  Fedoral  guidance 
dcvelorrsrrt  and  the  implementation  of  such  guidance  under  its  own 
reert  story  functions.  Ho  Federal  agenoy  should  be  authority  both  to 
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devslop  the  philosophical  criteria  (Federal  guidance)  and  implement 
regulations  under  such  criteria  to  the  possibility  of  conflict 
of  interest  conoids  rations.  Additionally#  ve  feel  that  the  "load 
agency  approach"  similar  to  that  contained  In  the  Toxic  fiubytaaesa 
Control  Act  is  inappropriate  for  this  situation  due  to  the  eno ratty 
of  the  Federal  radiation  protection  effort  and  that  for  the  cost 
part  the  Toxic  Substance  Control  Act  has  not  been  lzapleuented  and 
is  a nebulous  situation* 


The  suggestion  that  the  Federal  Radiation  Counoil  (FRC)i  in  eoms  fora* 
be  revlved9  also  le  not  without  problem.  The  perceived  dooms tion  of 
such  a group  by  an  operational  agenoy  with  its  om  goals  in  oust 
never  be  allowed  to  occur. 


Ae  an  alternative  to  the  ebove  study  recoeocndatlon  and  suggestion! 
the  Conference  reoooaends  consideration  by  Congress  of  the  followings 


a 


1 ) The  establishment  in  the  Office  of  the  President  of  the 
United  States  of  an  overview  counoil  with  agency  representation 
to  include i but  not  United  to9  the  followings 


The  Administration  of  TttSV 
The  Administration  of  E?A 
The  Corvdssion  of  NFC 
The  Adslnletreticn  of  COB 
The  Administration  of  DQL 
The  Administration  of  DOT 


The  coordination  of  this  council  should  be  in  the  Office  of 
Management  and  Budget  (Ota)  as  the  allocation  of  funds  authorised 
by  Congress  to  accomplish  the  tasks  assigned  resides  with  that 
office. 


This  eounoil  should  be  given  the  legislative  authority  to  review 
and  evaluate  the  &ethodsf  action,  or  noo-actlons  on  Fodoral 
guidance  iaplea/ntation  and  oxhor  pertinent  natters  relating  to 
the  full  scope  of  radiation  protection.  Authorization  should 
also  be  given  to  this  council  to  rectuiro  realignment  or  programs 
if  an  agonc7  io  not  porforaisg  its  responsibilities  In  aocord 
with  the  respective  statutes  and  tho  Federal  guidance. 

Oitside  technical  advisors  to  this  counoil  should  be  mandatory 
and  should  inoludc#  tart  not  be  limited  to,  such  groups  asi 
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(a)  the  International  Cocsdttee  for  Radiation  Protection 

(b)  the  Katie  nal  Council  on  Radiation  Protection  and 
Moasurcsoat 

(o)  the  rational  Bureau  of  Standard* 

(d)  the  Conference  of  Radiation  Control  Program  Directors*  Inc. 

2}  Tho  Foie  ml  gal  lines  development  responsibility  oust  bo  no  re 
accurately  and  completely  daflnod  to  address  the  totality  of  the 
radiation  protection  concerns*  Radiation  protection  guidance 
for  both  ionising  and  nm-io nixing  oust  be  provided  for  the  worker* 
patient*  general  publlo  and  the  enviromeat  expo  rare  s relative 
to  radiation  and  redioaotive  materials.  The  agency  or  counoil 
assigned  this  responsibility  sust  not  be  enouabered  with  addi- 
tional responsibility  of  ths  develomont  of  speclflo  regulatory 
provisions  implementing  such  Federal  guidance  or  other  conflicting 
assignment  of  tasks* 

The  Conference  of  Radiation  Control  Pro  gran  Directors*  as  a group  of 
state  and  local  government  officials  who  daily  address  the  problene  of 
radiation  p rot  action*  sees  the  Federal  lack  of  central  focus  and 
ccordircticn  seriously  affecting  their  respective  progress  of  protecting 
the  public  health*  uifoty  and  the  eavironraent*  The  Conference  Is  the 
coordinating  end  focal  point  for  at* to  and  local  radiation  protection 
programs  alleviating  the  problem  at  that  level  except  for  Federal 
Intervention.  Ke  offor  our  eerv ices  in  providing  acoiotance  and  advice 
^ individually  or  as  ths  Conference  to  the  Congroee  and  to  the  agencies 
or  ocuaoll*  so  suggested  above* 

Vs  concur  vith  the  efforts  that  Congress  Is  expanding  In  this  area  to 
provids  direction  to  the  radiation  protection  efforts  to  the  Federal 
program**  ttxllo  the  Conference  would  pro fer  a single  agency  responsible 
for  radiation  protection  at  the  Federal  lovol*  the  suggestions  provided 
herein  should  definitely  improve  ths  situation*  BopelUlly*  with  appro- 
priate Congressional  aotlon*  thio  matter  will  get  ths  attention  this 
natter  fully  daser/es  and  requires* 

If  we  say  he  of  any  further  service*  please  advise* 

Sincerely* 

Ms*  Alice  T.  Dole xal. 

Chairwoman 
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Mr.  Rogers.  Thank  you,  Ms.  Dolezal.  Dr.  Carter. 

Mr.  Carter.  Thank  you. 

What  are  some  of  the  problems  that  States  encounter  in  dealing 
with  the  Federal  Government  with  respect  to  radiation  control? 

Ms.  Dolezal.  There  are  a number  of  them,  Dr.  Carter.  As  I 
indicated  in  one  area,  the  problem  is  a variety  of  standards.  Some- 
times difference  in  standards,  contradictory  standards,  or  at  least 
different  enough  that  making  implementation  is  very  difficult. 

Another  area  is  providing  sufficient  funding  to  continue  the 
tasks  that  would  be  necessary  to  accomplish  the  objective  of  the 
Federal  standards. 

Mr.  Carter.  Do  most  States  have  radiation  control  programs 
concentrated  in  a single  agency? 

Ms.  Dolezal.  Yes,  Dr.  Carter,  most  of  them  do. 

Mr.  Carter.  What  is  the  conference  doing  to  improve  quality 
control  in  the  taking  of  radiographs? 

Ms.  Dolezal.  There  are  a number  of  things.  First  of  all,  we  have 
tried  to  identify  the  factors  which  would  be  necessary  to  improve 
the  quality  control.  We  are  looking  at  the  equipment  which  would 
be  necessary  to  measure  such  things  and  then  working  with  indi- 
vidual locations,  individual  facilities. 

There  are  a number  of  areas,  identified  by  the  task  force,  that  we 
have  specifically  working  on  quality  control  showing  that  a great 
deal  of  work  still  needs  to  be  done.  But  a start  has  been  made. 

Mr.  Carter.  What  about  the  problem  of  retakes?  What  percent- 
age of  films  are  retaken? 

Ms.  Dolezal.  It  is  very  difficult  for  us  to  ascertain  that.  To  the 
extent  that  is  a part  of  our  inspections,  many  of  us  are  restricted  in 
that  area,  which  would  not  include  not  specifically  asking  that 
question. 

The  area  of  film  development,  the  area  of  positive  beam  limita- 
tion, or  in  some  way  looking  at  the  machine,  we  can  determine 
there  would  be  some.  We  do  not  have  a direct  means  for  finding 
out  specifically  the  answer  to  that  question. 

Mr.  Carter.  Over  the  years,  though,  this  has  been  improved 
particularly  by  film  development  process. 

Ms.  Dolezal.  That  is  correct. 

Mr.  Carter.  The  process  has  been  speeded  up  and  made  much 
easier. 

In  the  State  of  Minnesota,  do  you  require  X-ray  technicians  to 
wear  film  badges  or  similar  apparatus? 

Ms.  Dolezal.  We  have  a State  rule  that  says  if  an  individual  is 
likely  to  or  may  get  25  percent  of  the  maximum  limit,  then  that 
individual  must  wear  the  film  badge;  that  is  correct. 

Mr.  Carter.  What  is  the  maximum  limit  in  Minnesota?  Is  there 
often  a difference  between  the  State  standard  and  Federal 
standards? 

Ms.  Dolezal.  We  are  identical  with  the  Federal  standard,  the 
live  rem  per  year. 

Mr.  Carter.  Do  you  think  that  is  a good  standard? 

Ms.  Dolezal.  I know  there  is  discussion  on  the  actual  setting  of 
that  standard.  We  are  looking  at  that.  At  this  time,  the  State  has 
adopted  the  position  that  that  is  an  adequate  standard  until  we 
find  reason  to  direct  otherwise. 
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Mr.  Carter.  It  has  been  recommended  by  some  that  it  be  re- 
duced tenfold  to  .5  rems. 

Is  the  Conference  concerned  about  the  efficacious  use  of  X-rays? 

Ms.  Dolezal.  Yes,  Doctor,  we  are.  We  have,  as  I indicated,  a task 
force  being  set  up  to  look  at  it.  This  has  been  under  discussion,  and 
it  is  an  area  we  are  quite  concerned  about. 

Mr.  Carter.  It  is  an  area  for  regulatory  and  professional  action; 
is  that  correct? 

Ms.  Dolezal.  That  is  correct. 

Mr.  Carter.  And  you  ar^  proceeding  with  that? 

Ms.  Dolezal.  That  is  correct. 

Mr.  Carter.  Thank  you  very  kindly. 

Mr.  Rooers.  Do  the  State  regulatory  programs  differ  greatly?  I 
presume,  from  your  testimony,  tney  do. 

Ms.  Dolezal.  Yes,  they  do. 

Mr.  Rooers.  Should  there  be  a minimum  standard? 

Ms.  Dolezal.  Certain  areas,  I believe,  should  have  a minimum 
standard.  It  is  difficult  to  pinpoint  specifically,  since  each  State  has 
to  go  through  its  own  State  procedure,  including  the  State  legisla- 
ture, in  setting  the  particular  standard  or  rule  that  it  has. 

Mr.  Rogers.  Suppose  the  Federal  Government  mandated  a mini- 
mum program? 

Ms.  Dolezal.  If  the  Federal  Government  mandated  it,  there 
would  be  no  choice  on  it;  that  is  correct. 

Mr.  Rogers.  What  I am  saying  is,  should  there  be  a choice  on  a 
minimum  standard? 

Ms.  Dolezal.  In  certain  areas,  I think  there  should  be. 

Mr.  Rogers.  In  other  words,  it  is  all  right  for  some  people  in  one 
State  to  have  more  exposure  than  people  of  another  State? 

Ms.  Dolezal.  No;  I don’t  mean  to  indicate  that.  My  understand- 
ing of  your  question  would  extend  to  certain  areas  such  as  proce- 
dures, certain  types  of  practices;  things  of  that  sort. 

May  I iust  inquire  about  your  question?  Were  you  referring  just 
specifically  to  exposure  when  you  asked  the  question? 

Mr.  Rogers.  I presume  that  would  be  one  item  that  you  would 
consider.  I also  presume  you  would  want  to  have  some  minimum 
for  inspection  to  make  sure  procedures  are  carried  out. 

Ms.  Dolezal.  The  guide  for  inspections  or  the  suggested  limit  of 
exposure  would  be  very  helpful  to  States.  With  the  actual  number 
of  inspections,  we  get  into  the  problem  of  sufficient  funds  for  doing 
that.  This  has  been  a factor,  a very  determining  factor,  in  the 
number  of  inspections,  the  frequency  of  inspections  per  State. 

Mr.  Rogers.  Yes;  I am  sure  I can  understand  that. 

Mr.  Carter.  Mr.  Chairman,  will  you  yield  on  that? 

Mr.  Rogers.  Yes. 

Mr.  Carter.  Don’t  you  collect  those  film  badges  from  technicians 
throughout  the  State  regularly?  Or  aren’t  they  sent  in  to  you,  so 
that  you  can  determine  their  exposure? 

Ms.  Dolezal.  We  look  at  them;  we  examine  them  during  our 
surveys.  We  do  not  actually  collect  them  ourselves. 

Mr.  Carter.  Who  collects  them? 

Ms.  Dolezal.  The  facility  collects  the  film  badge. 

Mr.  Carter.  What  facility? 

Ms.  Dolezal.  The  hospital  or  the  office;  whichever  facility. 
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Mr.  Carter.  It  is  done  differently  in  some  States.  I know  in  our 
area,  we  do  have  those  monitors.  They  are  collected,  as  I under* 
stand  it,  by  State  agencies  and  are  monitored.  So  if  anyone  gets 
close  to  the  5 rem  rate,  they  are  not  exposed  for  the  balance  of  the 
year. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  I notice  you  said  “It  should  be  clear  from  the 
previous  discussion  that  unnecessary  exposure  to  X-ray  is  perceived 
to  be  a problem  by  the  Conference.”  Is  there  doubt  about  that? 

Ms.  Dolezal.  It  is  difficult  to  say  what  precisely  is  unnecessary 
until  some  specific  amount  is  put  as  the  correct  amount  or  overex- 
posure. 

Mr.  Rogers.  Do  I understand  it,  then,  it  is  not  generally  accepted 
that  unnecessary  exposure  is  bad? 

Ms.  Dolezal.  That  is  generally  accepted.  The  part  that  is  diffi- 
cult is  where  do  you  start;  what  is  needed  exposure  for  the  radio- 
graph? Then  anything  above  that  becomes  unnecessary.  That 
needed  exposure  level  is  the  difficult  part  to  determine;  exactly 
how  much.  And  this  is  part  of  what  we  hope  to  work  with  in  the 
quality  assurance;  to  get  the  needed  exposure  amount  determined. 

Mr.  Rogers.  You  are  saying  right  now  we  simply  don't  know  how 
much  exposure  we  should  use,  say,  to  get  a particular  picture  and 
whether  it  has  the  validity  for  tne  cause  for  which  it  was  taken. 

Mr.  Carter.  Mr.  Chairman,  if  you  would  permit,  I believe  we 
know  the  amount  of  exposure  that  it  takes  to  get  a good  film.  We 
know  the  number  of  amps.  But  what  you  want  to  arrive  at  is  a safe 
level,  a safe  standard,  as  I see  it. 

So  far  as  I know,  we  have  a standard  of  5 rems  per  year  for 
occupational  exposure,  and  in  some  cases  it  can  be  exceeded  and 
can  go  up  to  12  rems/year. 

Ms.  Dolezal.  For  the  occupational  exposure.  For  the  patient 
exposure,  to  get  back  to  your  question,  Congressman,  there  are 
some  differences  among  the  practitioners  as  to  what  the  best  radio- 
graph is  and,  therefore,  differences  in  the  amount  of  radiation 
necessary  to  achieve  that. 

Mr.  Rogers.  Should  the  minimum  that  is  accepted  and  used  be 
the  rule  or  should  it  be  the  maximum? 

Ms.  Dolezal.  Ordinarily  the  principle  would  be  the  minimum 
amount  necessary  to  achieve  a diagnostically  good  radiograph. 

Mr.  Rogers.  Do  you  have  the  authority  in  your  State,  if  you  find 
a defective  machine,  to  put  it  out  of  service  until  it  is  corrected? 

Ms.  Dolezal.  We  have  the  authority  to  have  the  machine  closed 
down  or  made  inoperable  if  we  determine  a serious  health  hazard. 

Mr.  Rogers.  Not  a malfunctioning  of  the  device? 

Ms.  Dolezal.  If  the  malfunction,  in  turn,  causes  a serious  health 
hazard,  then  the  answer  is  yes. 

Mr.  Rogers.  How  do  you  determine  what  is  a serious  health 
hazard?  If  the  machine  just  isn’t  working,  you  don’t  close  it  down? 

Ms.  Dolezal.  That  would  depend  upon  which  particular  type  of 
malfunction  there  is.  If  it  is  a case  of  the  light  on  a particular  dial 
does  not  work,  the  dial  is  actually  otherwise  functioning,  that 
would  be  the  kind  of  malfunction  which  would  not  require  any 
immediate  cessation,  but  immediate  action  to  make  sure  that  it  is 
corrected. 
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- On  the  other  hand,  if  there  is  a type  of  malfunction  in  which  the 

Katient  receives  a large  amount  of  radiation,  that  is  a health 
azard  and  that  is  the  type  of  malfunction  which  would,  indeed, 
call 

Mr.  Rogers.  So  your  State  has  that  authority? 

Ms.  Dolezal.  Yes. 

Mr.  Rogers.  Have  you  exercised  it? 

Ms.  Dolezal.  Yes;  we  have. 

Mr.  Roobr8.  How  often? 

Ms.  Dolezal.  Infrequently.  I would  Bay  a couple  times  annually, 
possibly. 

Mr.  Rogers.  How  do  you  make  sure  it  is  corrected? 

Ms.  Dolezal.  Inspection  immediately. 

Mr.  Rogers.  Before  it  can  be  operated  again? 

Ms.  Dolezal.  Right. 

Mr.  Rogers.  Ana  you  would  test  it? 

Ms.  Dolezal.  That  is  correct. 

Mr.  Roobrs.  People  from  your  office? 

Ms.  Dolezal.  That  is  correct. 

Mr.  ROGERS.  What  type  of  malfunctions? 

Ms.  Dolezal.  The  malfunctions  really  can  vary  with  the  variety 
of  systems  that  there  are.  The  malfunction,  as  I picked  out  one 
particular  one  earlier  of  a dial  that  might  be  malfunctioning,  that 
could  be  the  amperage  dial  or  the  kVp;  that  type  of  malfunction.  It 
could  be  there  is  a malfunction  in  the  collimator  or  some  particular 
part  on  the  collimator  which  would  restrict  or  not  permit  collima- 
tion  to  occur,  which,  of  course,  would  be  a very  serious  one. 

There  could  be  malfunction  in  being;  able  to  move  the  tube 
properly.  Any  of  those  could  be  malfunctions. 

Mr.  Kogers.  Are  these  set  forth  in  regulations  that  you  have? 
Ms.  Dolezal.  Yes,  they  are. 

Mr.  Rogers.  Would  you  let  the  committee  have  a copy  of  those 
for  the  record? 

Ms.  Dolezal.  Certainly. 

[Testimony  resumes  on  p.  619.] 

[The  following  material  was  received  for  the  record:] 
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RULES  AND  REGULATIONS  MHD  181 

Minnesota  State  Board  of  Health 
REGULATIONS  ON  IONIZING  RADIATION 
CHAPTER  TWELVE 


MHD  181  General  Provisions 

(a)  Declaration  of  Purpose  and  Scope 

Whereas,  ionizing  radiation  can  be  instrumental  in  the  improvement  of 
health,  welfare,  and  productivity  of  the  public  if  properly  utilized,  and  may 
impair  the  health  of  the  people  and  the  industrial  and  agricultural  potentials 
of  the  State  if  improperly  utilized,  and  the  Board  has  the  statutory  authority 
and  duty  to  adopt,  alter,  and  enforce  regulations  for  the  preservation  of  the 
public  health  and  thereby  to  control  sources  of  ionizing  radiation  and  the 
handling,  storage,  transportation,  use,  and  disposal  of  radioactive  isotopes 
and  fissionable  materials  within  this  State,  and  to  observe  their  effect  upon 
human  health,  it  is  hereby  declared  to  be  the  purpose  of  the  Board  In  these 
regulations  to  secure  information  concerning  the  nature  and  extent  of  the 
employment  of  radiation-emitting  equipment  and  radioactive  materials  within 
this  State,  and  to  control  or  prevent  dangers  to  health  from  ionizing  radia- 
tion without  limiting  or  interfering  with  the  constructive  uses  of  radiation 
consistent  with  a policy  of  reducing  radiation  exposure  to  persons  and  the 
general  public  by  all  practical  means.  The  scope  of  these  regulations  does  not 
include,  except  for  the  provision  of  registration,  those  sources  of  ionizing 
radiation  known  as  byproduct  materials,  source  materials,  or  special  nuclear 
material. 

(b)  Definitions 

Appropriate  limit  or  appropriate  llmits-The  maximum  permissible  dose  or 
doses  of  radiation  that  may  be  administered  to  the  whole  body  or  a given  part 
of  a human  being.  Sec  “maximum  permissible  concentrations/*  “maximum 
permissible  doses/*  and  “maximum  permissible  neutron  radiation/* 

Attenuation -The  reduction  of  exposure  rate  upon  passage  of  radiation 
through  matter. 

Board-The  Minnesota  State  Board  of  Health. 

CollimatJon-The  restriction  of  the  useful  beam  to  an  appropriate  area. 

Commissioner-The  Commissioner  of  the  Minnesota  Department  of  Health. 

Controlled  area-A  defined  area  in  which  the  exposure  of  persons  to  radia- 
tion is  under  the  supervision  of  a Radiation  Protection  Supervisor.  (This  im- 
plies that  a controlled  area  is  one  that  requires  control  of  access,  occupancy, 
and  working  conditions  for  radiation  protection  purposes.) 

Curie  (Ci)-The  special  unit  of  activity  equal  to  a disintegration  rate  of  37 
billion  disintegrations  per  second.  One  millicurie  (mCi)  equals  0.001  curie; 
one  microcurie  (uCi)  equals  0.000001  curie. 

Dead-man  switch-A  switch  so  constructed  that  a circuit -closing  contact  can 
be  maintained  only  by  continuous  pressure  on  the  switch. 
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Diagnostic-type  protective  tube  housing-An  x-ray  tube  housing  so  con- 
structed that  the  leakage  radiation  measured  at  a distance  of  1 meter  from 
the  source  cannot  exceed  100  milliroentgens  in  1 hour  when  the  tube  is 
operated  at  its  maximum  continuous  rated  current  for  the  maximum  rated 
tube  potential. 

Dose  equivalent  (DE)-A  quantity  used  for  radiation  protection  purposes 
that  expresses  on  a common  scale  for  all  radiations  the  irradiation  incurred 
by  exposed  persons.  It  is  defined  as  the  product  of  the  absorbed  dose  in  rads 
and  certain  modifying  factors.  The  unit  of  dose  equivalent  is  the  rem.  (The 
modifying  factors  are: 

^ 1 for  gamma  and  x rays  and  beta  particles 

10  for  alpha  particles  and  for  neutrons 

10  for  protons  with  energies  up  to  10  million  electron  volts 

20  for  heavy  ions 

For  x and  gamma  rays,  the  dose  in  rems  may  be  assumed  to  be  numerically 
equivalent  to  the  exposure  in  roentgens  and  the  absorbed  dose  in  rads.) 

FUter-flltration-Material  in  the  useful  beam  which  absorbs  preferentially 
the  less  penetrating  radiation. 

Healing  arts-Health  professions  for  diagnostic  and/or  healing  treatment  of 
human  and  animal  maladies  including  but  not  limited  to  the  following  which 
are  duly  licensed  by  the  State  of  Minnesota  for  the  lawful  practice  of:  medi- 
cine and  its  associated  specialties,  dentistry,  veterinary  medicine,  osteopathy, 
chiropractic,  and  podiatry. 

Half-value  layer  (HVL)-Thickness  of  a specified  substance  which,  when 
introduced  into  the  path  of  a given  beam  of  radiation,  reduces  the  exposure 
rate  by  one  half. 

High  radiation  area-Any  area,  accessible  to  individuals,  in  which  there 
exists  radiation  at  such  levels  that  a major  portion  of  the  body  could  receive 
in  any  1 hour  a dose  in  excess  of  100  millirem. 

Industrial  radiographer- Any  individual  who  performs  or  who,  in  attendance 
at  the  site  where  sources  of  radiation  are  being  used,  personally  supervises 
industrial  radiographic  operations  and  who  is  responsible  to  the  registrant  for 
assuring  compliance  with  the  requirements  of  these  regulations. 

Industrial  radiography -The  examination  of  the  macroscopic  structure  of 
materials  by  nondestructive  methods  utilizing  sources  of  radiation. 

Inherent  filter-The  filter  permanently  in  the  useful  beam;  it  includes  the 
window  of  the  x-ray  tube  and  any  permanent  tube  or  source  enclosure. 

Interlock-A  device  which  automatically  causes  a reduction  of  the  exposure 
rate  upon  entry  by  personnel  into  a high  radiation  area.  Alternatively,  an 
interlock  may  prevent  entry  into  a high  radiation  area. 

Ionizing  radiation-See  radiation. 

Iact-Hne-A  line,  usually  irregular,  along  which  the  exposure  rates  are  the 
same  at  any  point. 

Kilovolt  peak  (kVp)-The  crest  value  in  kilovolts  of  the  potential  difference 
of  a pulsating  potential  generator.  When  only  one  half  of  the  wave  is  used, 
the  value  refers  to  the  useful  half  of  the  cycle. 
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Lead  equivalence -The  thickness  of  lead  affording  the  same  attenuation, 
unde/  specified  conditions,  as  the  material  in  question. 

Leakage  radiation-See  radiation. 

Maximum  permissible  concentrations  (MPC)- Those  amounts  listed  as  maxi- 
mum permissible  concentrations  in  Handbook  69,  “Maximum  Permissible 
Body  Burdens  and  Maximum  Permissible  Concentrations  of  Radionuclides 
in  Air  and  in  Water  for  Occupational  Exposure/*  U.  S.  Department  of  Com- 
merce, National  Bureau  of  Standards,  June  5,  1959. 

Maximum  permissible  dose  or  dose  equivalent  (MPD)-For  radiation  pro- 
tection purposes,  the  maximum  dose  equivalents  that  persons  shall  be  allowed 
to  receive  in  a stated  period  of  time  (see  Table  1 in  the  Appendix).  This  ex- 
cludes patients  receiving  radiation  for  diagnostic  or  therapeutic  purposes 
under  supervision  of  licensed  practitioners  of  the  healing  arts. 

Maximum  permissible  neutron  radiation-The  amount  of  neutron  radiation 
in  rems  that  is  equivalent  to  the  maximum  permissible  dose.  Neutron  flux 
dose  equivalents  are  given  in  Table  2 of  the  Appendix. 

One  general  site-The  building  or  adjacent  buildings  at  the  same  address  in 
which  the  sources  of  ionizing  radiation  for  the  registrant  arc  located. 

Person-Any  individual,  corporation,  partnership,  firm,  association,  trust, 
estate,  public  or  private  institution,  group,  agency,  political  subdivision  of 
this  State,  and  any  legal  successor,  representative,  agent  or  agency  of  the  fore- 
going, but  not  federal  government  agencies. 

Personnel  monitor-An  appropriately  sensitive  device  used  to  estimate  the 
radiation  exposure  of  an  individual,  (e.g.,  film  badges,  pocket  chambers, 
pocket  dosimeters,  film  rings,  thermo-luminescent  dosimeters,  and  other  de- 
vices having  the  same  purpose). 

Picocuric-A  micromicrocurie  or  that  quantity  of  radioactive  material  which 
decays  at  the  rate  of  2.2  disintegrations  per  minute. 

Primary  beam-See  radiation:  useful  beam. 

Primary  protective  barrier-See  protective  barrier. 

Protective  apron-Apron  made  of  radiation  absorbing  materials,  used  to  re- 
duce radiation  exposure. 

Protective  barrier-A  barrier  of  radiation  absorbing  material(s)  used  to  re- 
duce radiation  exposure. 

Primary  protective  barrier- Barrier  sufficient  to  attenuate  the  useful  beam 
to  the  required  degree. 

Screening-The  testing  with  x-ray  machines  of  human  beings  or  human 
population  groups  for  the  detection  or  evaluation  of  health  conditions  when 
such  x-ray  tests  are  not  specifically  and  individually  ordered  by  a licensed 
healing  arts  practitioner,  legally  authorized  to  order  such  x-ray  tests,  I)  for 
the  purpose  of  diagnosis  or  treatment  or  2)  as  part  of  a physical  examina- 
tion conducted  by  a licensed  practitioner.  Screening  does  not  include  re- 
search protocols  utilizing  x-ray  procedures  when  such  protocols  are  part  of 
research  projects  1)  sponsored  or  financed  by  agencies  of  tl.e  federal  govern- 
ment, 2)  conducted  by  educational  institutions  training  practitioners  of  the 
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healing  arts  or,  3)  conducted  in  hospitals,  when  such  research  is  authorized 

by  or  under  control  of  the  governing  body  of  that  hospital. 

Secondary  protective  barrier- Barrier  sufficient  to  attenuate  stray  radia- 
tion to  the  required  degree. 

Protective  glove- dove  made  of  radiation  absorbing  materials  used  to  re- 
duce radiation  exposure. 

Rad-A  special  unit  of  absorbed  dose  equal  to  100  ergs  per  gram.  One  milli- 
rad  (mrad)  equals  0.001  rad. 

Radiatlon-(fonizing)  Any  electromagnetic  or  particulate  radiation  capable 
of  producing  ions  directly  or  indirectly,  by  interaction  with  matter.  (This 
includes  gamma  rays  and  x rays,  alpha  and  beta  particles,  high-speed  elec- 
trons, neutrons,  protons,  and  other  nuclear  particles,  but  does  not  include 
sound  or  radio  waves,  or  visible,  infrared  or  ultraviolet  light.) 

Leakage  radiation-AU  radiation  coming  from  within  the  source  or  tube 
housing  except  the  useful  beam.  (Note;  Leakage  radiation  includes  the  por- 
tion of  the  direct  radiation  not  absorbed  by  the  protective  source  or  tube 
housing  as  well  as  the  scattered  radiation  produced  within  the  housing.) 

Scattered  radiation-Radiation  that,  during  passage  through  matter,  has 
been  deviated  in  direction.  (It  may  have  been  modified  also  by  a decrease  in 
energy.) 

Secondary  radiation-Radiation  emitted  by  an  irradiated  material  such  as 
bone  or  tissue  and  all  inanimate  objects. 

Stray  radiation-The  sum  of  leakage  and  scattered  radiation. 

Useful  beam -Radiation  which  passes  through  the  window,  aperture,  cone 
or  other  collimating  device  of  the  source  housing.  Sometimes  called  “primary 
beam.'* 


Radiation  hazard-A  condition  under  which  persons  might  receive  radiation 
in  excess  of  the  maximum  permissible  dose. 

Radiation  machine-Any  device  capable  of  producing  radiation  except  de- 
vices which  produce  radiation  only  from  radioactive  material. 

Radiation  protection-The  use  of  shielding,  protective  clothing,  protective 
equipmenj,  and  other  means  to  eliminate  or  reduce  exposure  to  ionizing  radi- 
ation. 

Radiation  protection  survey-See  survey. 

Radiation  Safety-A  condition  assumed  to  exist  when  following  a policy  of 
minimization  the  doses  of  radiation  are  eliminated  or  reduced  to  the  lowest 
practicable  amount  and  are  less  than  those  shown  under  the  definitions  of 
maximum  permissible  concentrations,  maximum  permissible  doses,  and  maxi- 
mum permissible  neutron  radiation. 

Radioactive  material-Any  solid,  liquid,  or  gaseous  substance  which  emits 
radiation  spontaneously. 

Radiographic  exposure  device-Any  device  containing  a sealed  source, 
fastened  or  contained  therein  in  which  the  sealed  source  or  shielding  thereof 
may  be  moved,  or  otherwise  changed,  from  a shielded  to  an  unshielded  posi- 
tion for  purposes  of  making  a radiographic  exposure. 
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Registrant-A  perion  having  possession  of  any  source  of  ionizing  radiation 
except  those  specifically  exempted  under  MHD  181  (d)  (1)  or  MHD  181  (d) 
(4),  who  has  complied  with  MHD  181  (d)  (1). 

Rem-The  unit  of  dose  equivalent.  One  millirem  (mrem)  equals  0.001  rem. 

Restricted  area-Any  area  to  which  access  or  egress  may  be  limited  by  the 
registrant  for  purposes  of  protection  of  individuals  from  exposure  to  radia- 
tion and  radioactive  materials. 

Roentgen  (R)-A  special  unit  of  exposure  equal  to  2.58  x 10*3 4*  coulomb  per 
kilogram  of  air.  One  milliroentgen  (mR)  equals  0.001  roentgen. 

Scattered  radistion-See  radiation. 

Secondary  protective  barrier- See  protective  barrier. 

Secondary  radiation-See  radiation. 

Source- A discrete  amount  of  radioactive  material  or  the  target  (focal  spot) 
of  the  x-ray  tube. 

Storage  container-A  device  in  which  sources  are  transported  or  stored. 

Stray  radiation-See  radiation. 

Survey-An  evaluation  of  the  adequacy  of  radiation  protection  and  assess- 
ment of  the  situation  incident  to  the  production,  use,  release,  disposal,  or 
presence  of  sources  of  ionizing  radiation  under  a specific  set  of  conditions. 
When  appropriate,  such  evaluation  includes  a physical  survey  of  the  location 
of  materials  and  equipment,  and  measurements  of  levels  of  radiation  or  con- 
centrations of  radioactive  material  present  in  and  around  the  installation. 

Television  receiver- An  electronic  product  designed  to  receive  and  display 
a television  picture  through  broadcast,  cable,  or  closed-circuit  television. 

Therapeutic-type  protective  tube  housing-  \ 

(1)  For  x-ray  therapy  equipment  not  capable  of  operating  at  500  kilo-  . 
volt  peak  (kVp)  or  above,  the  following  definition  applies:  An  x-ray  tube 
housing  so^constiucted  that  the  leakage  radiation  at  a distance  of  1 meter 
from  the  .source  does  not  exceed  1 roentgen  in  an  hour  when  the  tube  is  oper- 
ated at  its  maximum  rated  continuous  current  for  the  maximum  rated  tube 
potential. 

(2)  For  x-ray  therapy  equipment  capable  of  operation  at  500  kilovolt 
peak  (kVp)  or  above,  the  following  definition  applies:  An  x-ray  tube  housing 
so  constructed  that  leakage  radiation  at  a distance  of  1 meter  from  the  source 
does  not  exceed  either  1 roentgen  in  an  hour  or  0. 1 percent  of  the  useful 
beam  dose  rate  at  1 meter  from  the  source,  whichever  is  greater,  when  the 
machine  is  operated  at  its  maximum  rated  continuous  current  for  the  maxi- 
mum rated  accelerating  potential. 

(3)  In  either  case,  small  areas  of  reduced  protection  are  acceptable  pro- 
vided the  average  reading  over  any  100  square  centimeters  area  at  1 meter 
distance  from  the  source  does  not  exceed  the  values  given  above. 

Unit  of  exposure-The  roentgen. 

Unit  of  radioactlvity-The  curie. 

Units  of  radiation  dose-The  rad  (unit  of  absorbed  dose)  and  the  rem  (radi- 
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at  ion  to  body  tissues  in  terms  of  its  estimated  biological  effect  relative  to  an 
exposure  of  1 roentgen  of  x ray). 

Useful  beam-See  radiation. 

(c)  Precautionary  Procedures 

(1)  Radiation  Symbol  and  Labeling 

(aa)  Each  radiation  sign  or  label  shall  bear  the  standard  symbol  speci- 
fied in  these  regulations  and  the  specified  printed  warning  in  capital  block 
letters.  The  warning  CAUTION  RADIATION  AREA  or  DANGER  RADI- 
ATION AREA  shall  appear  on  signs  in  an- area  in  which  a radiation  hazard 
may  exist.  The  warning  CAUTION,  RADIOACTIVE  MATERIALS)  or 
DANGER,  RADIOACTIVE  MATERIALS)  shall  appear  on  containers  con- 
taining radioactive  materials  greater  than  the  applicable  quantities  listed  in 
Tables  3 and  4 in  the  Appendix.  The  standard  symbol  for  designating  any 
radiation  hazard  shall  be  a circle  with  three  propelleHike  blades  arranged 
around  it  as  illustrated: 


The  boundaries  of  the  three  blades  of  the  propeller-like  symbol  shall  be  con- 
fined within  a 60°  sector  of  the  circle  delineated  by  their  outer  edges,  and 
said  blades  shall  be  symmetrically  distributed  60°  apart.  The  radius  (R)  of 
the  central  circle  of  the  symbol  shall  be  the  standard  tor  its  other  dimensions 
as  follows:  Overall  radius  of  symbol  B SR,  shortest  distance  from  circum- 
ference of  central  circle  to  inner  edge  of  nearest  blade  * R/2.  The  standard 
color  specifications  shall  be  a background  of  yellow  with  lettering  and  dis- 
tinctive symbol  in  magenta  or  purple.  The  symbol  and  lettering  shall  be  as 
large  as  practical,  consistent  with  the  size  of  the  equipment  or  material  upon 
which  they  appear. 

(bb)The  use  of  the  specified  radiation  symbol  for  any  other  purpose 
than  designating  or  referring  to  an  area  of  detectable  radiation  is  expressly 
prohibited. 
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(cc)  All  conUlnert  of  radioactive  material  for  storage  and  disposal, 
storage  areas,  work  areas,  and  other  normally  occupied  areas  where  a radia- 
tion hazard  may  exist  shall  be  conspicuously  posted  with  radiation  warning 
labels. 

(dd)Conspicuous  radiation  warning  labels  shall  be  posted  in  areas 
which  are  not  readily  accessible  and  may  be  only  occasionally  occupied  but  in 
which  a radiation  hazard  may  exist. 

(ee)  Readily  accessible  areas  in  which  a radiation  hazard  may  exist 
shall  be  suitably  delineated  and  conspicuously  posted  with  radiation  warning 
labels.  This  applies  even  if  the  area  is  not  normally  occupied. 

(ff)  All  radiation-hazard  labels  posted  when  a radiation  hazard  existed 
shall  be  removed  when  the  hazard  is  no  longer  present. 

(2)  Personnel  Monitoring 

(aa)Each  registrant  shall  supply  appropriate  personnel  monitoring 
equipment  to,  and  shall  require  the  use  of,  such  equipment  by: 

(i)  Each  individual,  except  a patient,  who  enters  a restricted  area 
under  such  circumstances  that  he  or  she  receives,  or  is  likely  to  receive,  a 
dose  in  excess  of  one  quarter  of  the  maximum  permissible  dose  as  defined  in 
these  regulations. 

(ii)  Each  individual  who  enters  a high  radiation  area. 

(bb) Records  of  exposures  shall  be  maintained  permanently  by  the 
registrant. 

(d)  Registration 

(1)  Registration  Requirements.  The  owner  or  person  having  possession 
of  any  source  of  ionizing  radiation  except  those  specifically  exempted  under 
this  regulation  or  under  MHD  131  (d)  (4)  or  in  the  case  of  nuclear  facilities 
which  are  registered  in  accordance  with  special  procedures  required  by  MHD 
185,  shall: 

(aa)  Register  such  sources  with  the  Board  within  30  days  of  its  acqui- 
sition upon  forms  prescribed  and  provided  for  that  purpose. 

(bb) Designate  an  individual  who  will  be  responsible  for  radiation  pro- 
tection from  the  source.  Such  individual,  the  radiation  protection  officer, 
shall: 


(i)  Be  qualified  by  training  and  experience  concerning  all  hazards 
and  precautions  involved  in  operating  or  in  using  the  source  for  which  he  is 
responsible; 

(ii)  establish  a detailed  program  of  radiation  safety  for  effective 
compliance  with  the  applicable  requirements  of  these  regulations; 

(iii)  give  instructions  concerning  hazards  and  safety  practices  to 
individuals  under  his  supervision  who  may  be  exposed  to  radiation  from  the 
source;  and 

(iv)  make  surveys  and  carry  out  other  procedures  as  required  by 
these  regulations. 

When,  in  the  opinion  of  the  Board,  the  individual  designated  to  be  respon- 
sible for  radiation  safety  does  not  have  qualifications  sufficient  to  incure  safe 
operating  or  using  of  the  source,  the  Board  may  require  the  registrant  tt> 
designate  another  individual  who  meets  the  requirements  of  MHD  181  (d) 
(1)  (bb)  above. 
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(cc)  Every  hospital  in  which  radioisotopes  are  used  shall  have  a com- 
mittee which  coordinates  the  use  of  radioisotopes  within  the  hospital  and 
assures  the  radiation  safety  of  the  patients  and  personnel  involved  during 
the  use  of  these  isotopes. 

(dd)The  registrant  shall  notify  the  Board  within  30  days  of  any 
change  in  tne  ownership  or  disposition  of  registered  sources. 

(ee)No  person  in  any  advertisement  shall  refer  to  the  fact  that  a 
source  i*  registered  with  the  Board,  and  no  person  shall  state  or  imply  that 
any  activity  under  such  registration  has  been  approved  by  the  Board. 

(ff)  The  registrant  shall  be  subject  to  all  applicable  requirements  of 
these  regulations.  . 

(gg)  The  registration  requirements  shall  not  apply  to  facilities  subject 
to  MHD  185,  nor  to  sources  or  conditions  exempted  under  MHD  181  (d)(4), 
nor  to  by-product  materials,  source  materials,  or  special  nuclear  materials 
licensed  by  the  U.  S.  Atomic  Energy  Commission  not  in  excess  of  the  kind 
and  quantity  specified  in  Tables  3 and  4 of  the  Appendix. 

(2)  Renewal  of  Registration.  Each  registration  pursuant  to  these  regula- 
tions shall  be  renewed  biennially  during  the  month  of  January  of  odd-num- 
bered years  so  long  as  the  activity  requiring  registration  continues.  If  there 
has  been  no  substantial  change  in  the  matters  described  in  the  last  prior  regis- 
tration or  renewal,  the  renewal  of  the  registration  shall  so  state.  Kf  there  has 
been  any  accession  of  additional  radiation  sources  or  other  substantial  change 
in  the  matters  described  in  the  preceding  registration  or  renewal,  the  renewal 
shall  state  the  accession  or  other  change  and  give  the  information  relating  to 
such  accession  or  other  change  that  would  be  required  upon  original  registra- 
tion. 

(3)  Registration  Fees. 

(as)  The  initial  or  renewal  biennial  registration  of  every  source  of 
ionizing  radiation  required  to  be  registered  by  Minn.  Rule  MHD  181  (d)  shall 
be  accompanied  by  a fee  as  prescribed  herein.  The  fee  shall  be  based  upon  the 
number  of  x-ray  tubes  and  facilities  using  radium  registered  by  each  person, 
company,  hospital,  group,  practice,  or  other  organization  or  association  at 
one  general  site  as  follows: 

(i)  First  tube,  $30.00; 

(ii)  Each  additional  tube  not  to  exceed  15  additional  tubes, 
$10.00  per  tube; 

(ill)  Each  facility  using  radium,  $100.00. 

(bb) Applications  for  initial  or  renewal  registrations  submitted  to  the 
Board  after  the  time  specified  by  these  rules  shalf  be  accompanied  by  8 
penalty  fee,  in  addition  to  the  fee  prescribed  in  Minn.  Rule  MHD  181  (d)  (3) 
(aa),  as  follows: 

(i)  For  applications  submitted  up  to  30  days  after  the  required 
initial  or  renewal  date,  $5.00; 

(ii)  For  applications  submitted  between  31  and  60  days  after  the 
required  initial  or  renewal  date,  $10.00; 

(iii)  For  applications  submitted  60  days  or  more  after  the  required 
initial  or  renewal  date,  $ 1 5.00. 

(cc)  The  initial  registration  fee  for  any  source  of  ionizing  radiation  a 
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s required  to  be  registered  during  the  last  three  months  of  a biennial  registra- 
tion period  shall  be  $$.00  per  x-ray  tube  up  to  a maximum  of  16  tubes  and 
$20.00  for  each  facility  using  radium.  The  penalty  fees  as  specified  in  Minn. 
Rule  MHD  181  (d)  (3)  (bb)  shall  apply  to  this  section.  This  provision  shall 
not  apply  to  any  application  for  registration  which  should  have  been  sub- 
mitted to  the  Board  in  a timely  manner  prior  to  the  last  three  months  of  a 
registration  period. 

(4)  Records,  Inspections,  and  Tests. 

(aa)Each  registrant  shall  keep' records  showing  the  receipt,  transfer, 
and  disposal  of  all  sources  of  radiation  subject  to  these  and  all  other  state 
and  federal  regulations. 

(bb)Each  owner,  renter,  or  other  person  in  possession  of  a source  of 
radiation  subject  to  registration  or  expected  under  MHD  181  (d)(1)  or  MHD 
181  (d)  (4)  shall  afford  agents  of  the  Board,  at  all  reasonable  times,  oppor- 
tunity to  inspect  sources  of  radiation  and  the  premises  and  facilities  wherein 
such  sources  of  radiation  are  used  or  stored,  and  shall  make  available  to  the 
agent,  upon  reasonable  notice,  records  maintained  pursuant  to  these  regula- 
tions. 

(cc)  Each  owner,  renter,  or  other  person  in  possession  of  a source  of 
radiation  shall  perform  or  cause  to  be  performed  such  reasonable  procedures 
as  are  necessary  to  assure  radiation  safety  including,  but  not  limited  to,  tests 
of: 


(i)  Sources  of  radiation; 

(ii)  facilities  wherein  sources  of  radiation  are  used  or  stored;  and 

(iii)  radiation  detectors,  monitoring  instruments,  and  other  equip- 

ment and  devices  used  in  connection  with  utilization  or  storage  of  sources  of 
radiation.  _ 

Results  of  such  tests  shall  be  Available  for  submission  to  the  Board  when  re- 
quested. 

(5)  Exemptions.  These  regulations  shall  not  apply  to  the  following 
sources  or  conditions: 

(aa)  Natural  radioactive  materials  of  an  equivalent  specific  radioac- 
tivity not  exceeding  that  of  natural  potassium; 

(bb) timepieces,  instruments,  or  devices  containing  self-luminous  ele- 
ments, except  during  manufacture  or  repair  of  the  self-luminous  elements 
themselves; 

(cc)  electrical  equipment  that  is  not  intended  primarily  to  produce 
radiation  and  that,  by  nature  of  design,  does  not  produce  radiation  at  the 
point  of  nearest  approach  at  a weekly  rate  higher  than  one  tenth  (1/10)  of 
the  appropriate  limit  for  any  critical  organ  exposed.  The  production  testing 
or  production  servicing  of  such  equipment  shall  not  be  exempt; 

(dd)a  radiation  machine  not  being  used  in  a manner  such  that  it  pro- 
duces radiation; 

(ee)  domestic  television  receivers,  provided  the  dose  rate  at  5 cm  from 
any  outer  surface  of  10  cm2  is  less  than  0.5  mrem  per  hour; 

(ff)  any  radioactive  material  being  transported  in  conformity  with 
regulations  adopted  by  the  U.  S.  Department  or  Transportation  and  other 
agencies  of  the  United  Stateshaving  jurisdiction; 
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(gg)  any  quantities  of  thorium  contained  in 

(1)  incandescent  gas  mantles 

(ii)  vacuum  tubes 

(iii)  welding  rods 

(iv)  electric  lamps  for  illuminating  purposes  provided  that  each 
lamp  does  not  contain  more  than  50  milligrams  of  thorium 

(v)  germicidal  lamps,  sunlamps,  and  lamps  for  outdoor  or  indus- 
trial lighting  provided  that  each  lamp  does  not  contain  more  than  2 grams  of 
thorium;  and 

(vi)  rare  earth  metals  and  compounds,  mixtures,  and  products  con- 
taining not  more  than  0.25  percent  by  weight  thorium,  uranium,  or  any  com- 
bination of  these. 

(hh)radiation  sources  specifically  designated  by  the  Board  as  exempt 
by  virtue  of  being  known  to  be  without  hazard  to  health. 

(e)  Vendor  Responsibility 

(1)  No  person  shall  make,  sell,  lease,  transfer,  lend,  or  install  x-ray  or 
fluoroscopic. equipment  or  the  supplies  used  in  connection  with  such  equip- 
ment unless  such  supplies  and  equipment,  when  properly  placed  in  operation 
and  properly  used,  will  meet  the  requirements  of  these  regulations.  This  in- 
cludes, but  is  not  restricted  to,  responsibility  for  the  delivery  of  cones  or  col- 
limators, filters,  adequate  timers,  and  fluoroscopic  shutters  (where  appli- 
cable). 

(2)  Persons  selling,  leasing,  or  transferring  registerable  sources  of  radia- 
tion shall  notify  the  Board  in  writing  within  30  days  of  such  sale,  lease,  or 
transfer,  and  shall  supply  the  name  and  address  of  the  purchaser  and  such 
pertinent  information  as  is  requested  by  the  Board. 

(0  Transportation 

(1)  The  provisions  of  this  section  apply  to  the  transportation  of  radio- 
active materials  or  the  delivery  of  radioactive  material  to  a carrier  for  trans- 
portation, not  subject  to  the  rules  and  regulations  of  the  U.  S.  Department  of 
Transportation  and  other  agencies  of  the  United  States  having  jurisdiction.' 

(2)  No  person  shall  transport  any  radioactive  material  outside  the  con- 
fines of  the  facility  or  other  authorized  location  of  use,  or  deliver  any  radio- 
active material  to  a carrier  for  transportation,  unless  the  person  complies  with 
all  requirements,  appropriate  to  the  mode  of  transportation,  relating  to  the 
packaging  of  the  radioactive  material  and  to  the  marking  and  labeling  of  the 
package  and  transporting  vehicle,  of  the  rules  and  regulations,  published  by 
the  U.  S.  Department  of  Transportation  (46  C.F.R.,  Part  146,  49  C.F.R., 
Parts  173-179,  and  14  C.F.R.,  Part  103)  to  the  same  extent  as  if  the  trans- 
portation were  subject  to  the  rules  and  regulations  of  that  agency. 

(g)  Notification  of  Incidents  and  Lost  Sources 

(1)  Immediate  Notification.  The  owner,  operator,  radiation  safety  of- 
ficer, or  the  person  in  charge  of  the  radiation  source  shall  immediately  notify 
the  Board  by  telephone  or  telegraph  of  any  incident  involving  registered 
sources  of  ionizing  radiation  which  may  have  caused,  or  threatens  to  cause: 

(aa)  A dose  equivalent  to  the  whole  body  of  any  individual  of  25  rems 
or  more  of  radiation; 
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(bb)a  dose  equivalent  to  the  skin  of  the  whole  body  of  any  individual 
of  150  rems  or  more  of  radiation;  or 

(cc)a  dose  equivalent  to  the  feet,  ankles,  hands,  or  forearms  of  any 
individual  of  375  rems  or  more  of  radiation. 

(2)  Twenty-four  Hour  Notification.  The  owner,  operator,  radiation  safe- 
ty officer,  or  the  person  in  charge  of  the  radiation  source  shill  within  24 
hours  notify  the  Board  by  telephone  or  telegraph  of  any  incident  involving 
registered  sources  of  ionizing  radiation  which  may  have  caused,  or  threatens 
to  cause: 

(aa)  A dose  equivalent  to  the  whole  body  of  any  individual  of  5 rems 
or  more  of  radiation; 

(bb)a  dose  equivalent  to  the  skin  of  the  whole  body  of  any  individual 
of  30  rems  or  more  of  radiation;  or 

(cc)a  dose  equivalent  to  the  feet,  ankles,  hands,  or  forearms  of  any 
individual  of  75  rems  or  more  of  radiation. 

(3)  When  a theft  or  loss  of  a radiation  source  occurs,  the  owner,  oper- 
ator, radiation  safety  officer,  or  the  person  in  charge  shall  notify  the  Board 
by  telephone  immediately  upon  discovery  of  the  situation  and  shall  report  all 
known  facts  and  circumstances  relating  to  the  occurrence  in  writing  within 
7 days  thereafter.  The  owner  shall  notify  the  Board  of  actions  taken  to  re- 
cover the  stolen  or  lost  source  and  shall  report  any  substantive  additional 
information  on  the  loss  or  theft  which  becomes  available  to  the  registrant 
within  30  days  after  he  learns  of  such  information. 

(h)  Restrictions 

(1)  Prohibitions 

(aa)  Because  of  the  public  health  hazard  involved  in  the  indiscriminate 
use  of  radiation,  it  is  hereby  prohibited  for  any  person  to  operate  or  maintain 
within  the  State  any  shoe-fitting  fluoroscopic  device. 

(bb) Radiation  shall  not  be  applied  to  a person  for  the  purpose  of  in- 
struction or  training. 

(cc)  Only  those  individuals  who  are  licensed  practitioners  of  the  heal- 
ing arts,  or  individuals  that  are  qualified  by  training  and  experience  and  are 
under  the  direct  supervision  of  a licensed  practitioner  of  the  healing  arts,  may 
intentionally  apply  radiation  to  a person. 

(dd)The  use  of  x-ray  machines  for  the  purpose  of  screening  is  pro* 
hibited  without  prior  written  approval  of  the  Commissioner. 

(2)  Commissioner  approval  of  screening.  Any  person  desiring  Commis- 
sioner approval  for  screening  purposes  as  specified  in  MHD  181  (h)  (I)  (dd) 
shall  submit  an  application  to  the  Commissioner  requesting  his  permission  to 
perform  screening.  The  burden  of  justifying  the  requested  screening  rests  on 
the  applicant.  Approval  will  be  granted  if  the  Commissioner  is  satisfied  that: 

(aa)  The  proposed  screening  is  a justified  public  health  measure; 

(bb)The  benefit  derived  from  the  proposed  screening  will  outweigh 
the  detriment  of  x-ray  exposure;  and 

(cc)The  x-ray  screening  will  be  conducted  properly,  safely,  and  le- 
gally, i.e.,  in  accordance  with  all  applicable  statutes  and  rules  of  the  State  of 
Minnesota  or  federal  government. 
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(3)  Content  of  application  for  approval  of  screening,  The  application  for 
approval  of  a screening  program  must  contain  the  following  information  and 
data: 

(aa)  Name  and  Minnesota  business  address.  _ 

(i)  If  the  applicant  is  a corporation  or  other  business  or  non- 
business association,  the  name  of  the  person  representing  the  association  shall 
be  given. 

(ii)  If  the  applicant's  principal  location  or  home  office  is  not  in 
Minnesota,  the  principal  location  or  home  office  address  shall  be  given  as  well 
as  the  name  of  the  person  who  may  be  contacted  by  the  Commissioner  with 
respect  to  the  application. 

(ill)  If  the  applicant  is  a foreign  corporation  subject  to  the  pro- 
visions of  Minnesota  Statute  Chapter  303  it  shall  submit  a certified  copy  of 
its  Certificate  of  Authority  issued  by  the  Minnesota  Secretary  of  State.  The 
certification  shall  be  dated  no  more  than  one  month  prior  to  the  date  of  sub- 
mission of  the  application  to  the  Commissioner. 

(bb)When  and  where  the  proposed  screening  is  to  be  performed. 

(cc)  Description  of  the  specific  screening  proposed. 

(dd) Description  of  the  age  distribution  of  the  population  to  be 
screened. 

(ee)The  amount  of  x-ray  exposure  to  which  individuals  will  be  sub- 
jected by  the  proposed  screening. 

(i)  Applications  for  screening  for  pulmonary  (lung)  conditions 
shall  not  be  approved  if  the  incident  (skin  entrance)  x-ray  exposure  will  ex- 
ceed 50  milliroentgens  per  radiograph  for  the  posterior-anterior  (PA)  view. 
Using  normally  accepted  exposure  techniques,  a Victoreen  R-chamber  placed 
at  a distance  of  1 1 inches  from  the  center  of  the  film  with  a scatter  phantom 
(Alderson  "Rando"  phantom  or  equivalent)  positioned  in  front  of  the  center 
of  the  film,  or  an  equivalent  method,  shall  be  the  method  used  for  measuring 
the  incident  (skin  entrance)  exposure. 

(ii)  Commonly  accepted  state-of-the-art  techniques  and  equipment 
shall  be  the  methods  used  for  measuring  x-ray  exposure  from  other  types  of 
screening.  A written  description  of  the  specific  method  used  shall  be  sub- 
mitted to  the  Commissioner.  The  amount  of  x-ray  exposure  shall  be  specified 
as  skin  entrance  or  film  exposure  and  shall  not  exceed  amounts  normally 
given  during  such  projections  based  on  the  studies  "Population  Exposure  to 
X-Rays  IJ.  S.  1970"  (DHEW  Publication  (FDA)  73-8047,  November  1973)1 
and  "National  Evaluation  of  X-Ray  Trends:  Tabulation  of  Data  for  'All 
States’ for  Period  January  I,  1974  to  December  31,  I974*\2 

(ff)  Why  the  screening  is  being  planned.  A detailed  statement  shall 
specify  the  compelling  health  reasons,  health  benefits,  or  health  emergency  - 
which  justifies  the  radiation  exposure  to  which  individuals  will  be  subjected 
by  the  proposed  screening. 


JThe  estimated  mean  exposure  per  film  by  type  of  radiographic  examination 
specified  in  this  publication  is  reproduced  in  Appendix  A. 

2The  weighted  mean  indexes  by  type  of  exam/projection  specified  in  this 
publication  are  reproduced  in  Appendix  B. 
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(gg)Who  will  interpret  the  x-ray  film  and  to  whom  will  the  rewlts, 
interpretation,  or  findings  be  sent*  _ 

(hh)Where  the  x-ray  film  will  be  filed. 

(ii)  Who  will  have  access  to  the  x-ray  film. 

(jj)  If  the  persons  screened  will  not  be  given  the  x-ray  film  or  will  not 
be  personally  informed  by  the  applicant  of  the  results,  interpretation  or  find- 
ings. 

(i)  How  will  this  Information  be  communicated  to  those  individ- 
uals who  have  been  screened. 

(ii)  What  arrangements  will  be  made  to  assure  that  those  persons 
who  have  been  screened  will  be  informed  as  to  the  need  for  further  medical 
and  health  care  evalution  or  treatment. 

(kk)Why  alternate  screening  methods,  not  requiring  use  of  x-ray  ma- 
chines, are  not  acceptable. 

(11)  Who  will  conduct  the  screening  (operators)  and  their  qualifica- 
tions, with  complete  information  pertaining  to  the  operators  including  their 
formal  training  and  specifically  describing  any  licenses,  registration  or  other 
authority  held  from  Minnesota  or  other  state  or  federal  agencies  or  profes- 
sional associations. 

(mm)  Who  will  supervise  the  operators  conducting  the  screening,  with 
complete  information  pertaining  to  the  supervisor’s  qualifications  and  specifi- 
cally describing  any  licenses,  registration  or  other  authority  held  from  Min- 
nesota or  other  state  or  federal  agencies  or  professional  associations.  The 
method  of  supervision  shall  be  specified. 

(nn)What  equipment  will  be  used  in  connection  with  the  screening, 
and  whether  it  complies  with  Minnesota  law  and  regulations  and  whether 
such  equipment  has  been  inspected,  licensed  or  approved  in  any  other  way  by 
a Minnesota  agency,  or  by  any  other  state  or  federal  agency. 

(oo)Any  other  information  requested  by  the  Commissioner  which  he 
deems  necessary  to  enable  him  to  determine  whether  or  not  the  proposed 
x-ray  exposure  the  subjects  of  the  screening  will  receive  is  a justified  public 
health  measure,  the  benefit  of  which  outweighs  the  potential  detriment  of 
x-ray  exposure.  The  Commissioner  may  request  the  submission  of  additional 
information  and  data  subsequent  to  the  submission  of  the  original  applica- 
tion. The  Commissioner  may  deny  approval  of  any  request  to  perform  screen- 
ing as  specified  in  MHD  181  (h)  (1)  (dd)  if  the  applicant  fails  to  or  refuses 
to  submit  all  requested  data. 

(4)  Approval  of  changes  in  screening  program.  It  is  the  responsibility  of 
the  applicant  to  inform  the  Commissioner  of  any  changes  in  its  screening  pro- 
gram from  that  which  is  described  in  the  application  and  receive  Commis- 
sioner approval  of  such  changes  prior  to  commencement  of  the  screening  pro- 
gram. 

(5)  Violations. 

(aa)  General.3  If  in  the  opinion  of  the  Commissioner,  it  is  necessary 
to  do  so  to  protect  persons  from  hazards  of  radiation,  an  injunction  or  other 
court  order  may  be  obtained  prohibiting  any  violation  of  any  provision  of 

3 This  subsection  (i.e.,  MHD  18 1 H.S.a.)  already  exists  in  the  rules  and  is  not 
being  amended  except  by  being  designated  as  subparagraph  “a.  General*'. 
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tny  regulation  or  order  i Issued  thereunder.  Any  person  who  willfully  violates 
any  provision  of  any  regulation  or  order  issued  thereunder  may  be  guilty  of 
a crime,  and,  upon  conviction,  may  be  punished  by  fine  or  imprisonment  or 
both,  as  provided  by  law. 

(bb) Commissioner  Approved  Screening. 

(i)  The  Commissioner  or  his  representative  may  inspect  the 
screening  program  while  in  progress  to  assure  that  it  is  being  carried  out  as 
described  in  the  application  and  in  compliance  with  Minnesota  Rules  MHD 
181-186  relating  to  ionizing  radiation. 

(ii)  Approval  may  be  withdrawn  immediately  if  after  an  inspection 
the  Commissioner  finds  the  existence  of  conditions  which  would  result  in 
serious  overexposure,  AH  screening  procedures  shall  be  terminated  immedi- 
ately upon  receipt  of  the  written  notice  of  existence  of  such  over-exposure. 
The  applicant  may  request  a contested  case  hearing  within  five  days  after 
receipt  of  the  notice,  provided,  however,  the  request  for  hearing  does  not  stay 
the  Commissioner's  order  of  immediate  cessation  of  the  screening  program. 
The  hearing  shall  be  scheduled  within  ten  days  of  receipt  of  the  request  for 
the  hearing. 

(iii)  Approval  may  be  withdrawn  if  after  *n  inspection  the  Com- 
missioner finds  discrepancies  between  the  screening  program  as  implemented 
and  as  described  in  the  application  or  for  violation  of  Minnesota  Rules  MHD 
181-186  relating  to  ionizing  radiation.  A hearing  shall  be  held  if  requested  by 
the  applicant  within  three  days  after  the  receipt  of  the  notice  of  withdrawal 
of  approval.  The  hearing  may  be  held  upon  granting  the  applicant  three  days 
notice.  If  a hearing  is  requested,  withdrawal  of  approval  shall  notTake  effect 
until  a final  order  is  issued  by  the  Commissioner. 

(i)  Special  Provisions 

(1)  Safety  and  Precaution 

(aa)The  registrant  shall  assure  himself  that  each  individual  operating 
x-ray  equipment  under  his  control  is  thoroughly  conversant  with  the  recom- 
mendations of  the  National  Council  on  Radiation  Protection  and  Measure- 
ments pertaining  to  x rays,  currently  found  in  NCRP  Report  Number  33, 
"Medical  X-Ray  and  Gamma-Ray  Protection  for  Energies  up  to  10  MeV," 
issued  February  1,  1968,  NCRP  Report  No.  35,  "Denfal  X-Ray  Protection," 
issued  March  9,  1970,  NCRP  Report  No.  36,  "Radiation  Protection  in  Veteri- 
nary Medicine,"  issued  August  15,  1970,  and  where  applicable  National 
Bureau  of  Standards  Handbook  93,  "Safety  Standard  for  Non-Medical  X-Ray 
and  Sealed  Gamma-Ray  Sources,"  issued  January  3,  1964. 

(bb)The  registrant  shall  provide  safety  rules  to  each  individual  oper- 
ating x-ray  equipment  under  his  control,  including  any  restrictions  of  the 
operating  technique  required  for  the  safe  operation  of  the  particular  x-ray  ap- 
paratus, and  shall  require  that  the  operator  demonstrate  familiarity  with  these 
rules. 


(cc)  The  amount  of  ionizing  radiation  that  may  be  applied  to  a person 
for  diagnostic  purposes  shall  be  the  minimum  required  to  obtain  the  clinical 
information  desired. 

(dd)The  darkroom  for  film  development  shall  be  light-tight. 

(2)  Shielding 

(aa)  Each  installation  where  radiation  is  used  shall  be  provided  with 


13C 


690 


RULES  AND  REGULATIONS  MHD  181 

such  primary  barriers  and/or  secondary  banters  as  are  necessary  to  assure 
radiation  safety.  Each  installation  shall  comply  with  the  special  shielding 
requirements  applicable  to  the  type  of  installation  under  consideration  as 
specified  in  subsequent  parts  of  these  regulations.  Primary  and/or  secondary 
banier  requirements  shall  be  deemed  to  be  met  if  the  thicknesses  of  such  bar- 
riers are  equivalent  to  those  as  computed  in  accordance  with  Appendix  C, 
NCRP  Report  No.  34,  “Medical  X-Ray  and  Gamma-Ray  Protection  for  Ener- 
gies Up  to  10  MeV,”  National  Council  on  Radiation  Protection  and  Measure- 
ment, March  2,  1970,  and  where  applicable,  National  Bureau  of  Standards 
Handbook  93,  “Safety  Standard  for  Non-Medical  X-Ray  and  Sealed  Gamma- 
Ray  Sources/'  issued  January  3,  1964. 

(bb)Lead  barriers  shall  be  mounted  in  such  a manner  that  they  will 
not  sag  or  cold-flow  because  of  their  own  weight  and  shall  be  protected 
against  mechanical  damage. 

(cc)  Joints  between  different  kinds  of  protective  materials  shall  be  so 
designed  that  the  overall  protection  of  the  barrier  is  not  impaired. 

(dd)Holes  in  protective  baniers  shall  be  covered  so  that  the  overall 
attenuation  is  not  impaired. 

(ec)  Windows,  window  frames,  doors,  and  door  frames  shall  have  the 
same  lead  equivalent  as  that  required  of  the  Adjacent  wall. 


Append  ix-A 

Population  Exposure  to  X-Rays  U.S.  1970 
Estimated  mean  exposure  per  film  by  type  of  radiographic  examination 


Milliroentgens 

Type  of  Examination  (at  skin  entrance) 

Head  and  Neck  300 

skull  330 

cervical  spine  240 

examinations  of  head  and  neck,  n.e.c.  330 

Thorax  (not  given) 

chest,  photofluorographic  (not  given) 

chest,  radiographic  44 

shoulder  260 

thoracic  spine  and  cervical  spine  980 

exams  of  chest  or  thorax,  n.e.c.  1 ,520 

Abdomen  960 

Upper  abdomen  960 

cholecystography  or  cholangiogram  620 

lumbar  spine  or  dorsolumbar  spine  1 ,920 

upper  gastrointestinal  series  7 1 0 

gastrointestinal,  n.e.c.  920 

upper  abdomen,  n.e.c.  1 ,240 

Lower  abdomen  970 

barium  enema  1,320 

abdomen,  KUB,  flat  plate  670 

intra  or  retrograde  pyelogram  590 
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Appendix  A,  cont. 


Type  of  Examination 

Milliroentg 
(at  skin  entri 

Lower  abdomen,  cont. 

pelvis  or  himbo-petvic 

610 

lumbosacral  or  sacra!  spine 

2,180 

hip 

560 

lower  abdomen,  ae.c. 

850 

Extremities 

100 

Upper  extremities 

90 

hand  and/or  wrist 

100 

forearm  or  elbow 

60 

upper  extremities,  n.e.c. 

90 

Lower  extremities 

110 

ankle 

140 

foot  and  toes  or  heel 

120 

knee 

110 

tibia  and  fibula 

40 

femur  or  entire  leg 

120 

lower  extremities,  n.e.c. 

140 

More  than  one  body  area 

500 

Appendix  B 

Nationwide  Evaluation  of  X-Ray  Trends 
Weighted  mean  indexes  by  type  of  exam/projection 


Type  of  ex  am  /project  ion 

Exposure  at  skin 
entrance  (mR) 

Chest  (P/A) 

23.0 

Skuli  (Lateral) 

276.0 

ABD.  (KUB)  (A/P) 

652.9 

Retr.  Pyelo.  (A/P) 

847.9 

Thor.  Spine  (A/P) 

851.3 

Cervical  Spine  (A/P) 

302.9 

Lum  - Sac  Spine  (A/P) 

888.6 

Full  Spine  (A/P) 

306.6 

Feet  (D/P) 

202.5 

Dental  B.W.  Post 

506.8 

Dental  Periapical 

698.3 

Dental  Ceph.  (Lateral) 

31.8 
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MHD1S2  X-Ray  Uses 
(a)  He*tt*g  Arts 
(1)  Fluoroscopic 
(aa)  Equipment 

(i)  The  protective  tube  housing  shall  be  of  the  diagnostic  type. 

(ii)  The  Urget-to-panel  or  target-to-tabletop  distance  shall  not  be 
less  than  12  inches. 

(Ui)  The  exposure  switch  shall  be  of  the  dead-man  type. 

(iv)  A manually  reset  cumulative  timing  device  activated  by  the 
fluoroscopc  exposure  switch  shall  be  used  which  will  either  indicate  elapsed 
time  by  an  audible  signal  or  turn  off  the  apparatus  when  the  total  exposure 
exceeds  a predetermined  limit  in  1 or  in  a series  of  exposures  not  exceeding 
5 minutes. 

(v)  The  total  filtration  permanently  in  the  useful  beam  shall  not 
be  less  than  2.S  millimeters  aluminum  equivalent.  When  the  table-top  or 
panel  surface  is  interposed  between  the  source  and  the  patient,  its  aluminum 
equivalent  may  be  included  as  part  of  the  total  filtration.  This  requirement 
shall  be  assumed  to  have  been  met  if  the  half-value  layer  is  not  less  than  that 
shown  in  the  following  table: 

Half-Value  layer 

Operating  Voltage  (kVp)  (millimeters  aluminum) 


80 

2.4 

90 

2.6 

100 

2.8 

120 

3.1 

(vi)  The  useful  beam  shall  be  attenuated  by  a primary  barrier  which 
shall  be  either: 

(A)  The  fluoroscopic  screen  glass  and  frame  which  shall  be  the 
equivalent  of  1.5  millimeters  of  lead  shielding  for  voltages  up  to  100  kilo- 
volts peak,  1.8  millimeters  of  lead  shielding  for  voltages  greater  than  100 
kilovolts  peak  but  less  than  125  kilovolts  peak,  and  2.0  millimeters  for  volt- 
ages 125  kilovolts  peak  or  greater. 

(B)  The  image  intensification  mechanism. 

(vii)  Collimators  shall  be  provided  to  restrict  the  size  of  the  useful 
beam  to  less  than  the  area  of  the  primary  barrier,  irrespective  of  the  panel- 
to*  screen  distance.  During  fluoroscopy  with  image  intensifies,  the  useful 
beam  shall  not  exceed  the  diameter  of  the  input  phosphor.  Collimators, 
adjustable  diaphragms,  and  shutters  shall  provide  the  same  degree  of  pro- 
tection as  is  required  of  the  tube  housing. 

(viii)  The  tube  mounting  and  the  primary  barrier  shall  be  so  linked 
together  that  the  barrier  always  intercepts  the  useful  beam.  Exposure  shall 
terminate  if  the  primary  barrier  is  removed  from  the  useful  beam.  The  unit 
shall  be  nonoperabtc  without  the  primary  barrier  in  place. 

(ix)  The  screen  shall  be  protected  by  a light-proof  and  dust-proof 
coyer  when  the  screen  is  not  in  use. 

(x)  A shielding  device  of  at  least  0.25  millimeter  lead  equivalent 
for  covering  the  bucky  slot  during  fluoroscopy  shall  be  provided. 
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(xi)  Devices  which  indicate  the  x-ray  tube  potential  and  current 
shall  be  provided. 

(xii)  Flexible  leaded  haps  which  are  the  equivalent  of  0.25  milli- 
meter of  lead  shielding  and  which  are  bung  from  the  screen  shall  be  pro- 
vided. The  fluoroscopist  shall  wear  a lead  apron  which  is  the  equivalent  df 
0.25  millimeter  of  lead  shielding. 

(bb)  Structural  Shielding.  All  provisions  of  MHD  181  (i)  (2)  shall 
apply  except  that  onty  secondary  barriers  shaD  be  required. 

(cc)  Operating  Conditions 

(i)  The  exposure  rate  measured  at  the  panel  or  tabletop  shall  be  as 
low  as  practicable  but  shall  not  exceed  10  roentgens  per  minute. 

(ii)  With  the  fluorescent  screen  14  inches  (35  centimeters)  from  the 
panel  or  tabletop,  the  exposure  rate  2 inches  (5  centimeters)  beyond  the 
viewing  surface  of  the  screen  shall  not  exceed  30  milliroentgens  per  hour 
for  each  roentgen  per  minute  at  the  tabletop  with  the  screen  in  the  useful 
beam  without  a patient  and  with  the  fluoroscope  operating  at  the  highest 
potential  employed. 

(iii)  The  fluoroscopist  shall  wear  a pair  of  protective  gloves  of  at 
least  0.25  millimeter  lead  equivalent  when  the  hands  are  used  in  the  primary 
unattenuated  beam  or  on  the  patient. 

(iv)  Extraneous  light  that  interferes  with  the  fluoroscopic  examina- 
tion shall  be  eliminated. 

(v)  The  fluoroscopist's  eyes  shall  be  sufficiently  dark-adapted  for  the 
visual  task  required  before  commencing  fluoroscopy.  Wearing  red  goggles 
for  10  minutes  wilt  usually  satisfy  adaptation  requirements.  Dark  adaptation 
normally  is  not  necessary  when  image  intensiflers  are  used. 

(dd)  Mobile  Fluoroscopic  Equipment  Mobile  fluoroscopic  equipment 
shall  meet  the  requirements  of  MHD  182  (a)  (1)  (aa)  and  (bb)  where  ap- 
plicable, except  that: 

(i)  In  the  absence  of  a tabletop,  a cone  or  spacer  frame  shall 
limit  the  target-to-skin  distance  to  not  less  than  12  inches. 

(ii)  Image  intensifleation  shall  always  be  provided. 

(iii)  It  shall  be  impossible  to  operate  mobile  fluorscopic  equipment 
unless  the  useful  beam  is  intercepted  by  the  image  intensifies 

(2)  Radiographic  Installations  Other  than  Dental,  Veterinary  Medicine, 
and  Indnstrlal 

(aa)  Equipment 

(i)  The  protective  tube  housing  shall  be  of  the  diagnostic  type. 

(ii)  Suitable  devices  (diaphragms,  cones,  adjustable  collimators) 
capable  of  restricting  the  useful  beam  to  the  area  of  clinical  interest  shall  be 
provided  to  define  the  beam  and  shall  provide  the  same  degree  of  attenua- 
tion as  that  required  of  the  tube  housing.  Such  devices  shall  be  calibrated  in 
terms  of  the  size  of  the  projected  useful  beam  at  all  utilized  focal  spot  to 
film  distances. 

(iii)  Radiographic  equipment,  particularly  multipurpose  machines, 
should  be  equipped  with  adjustable  collimators  containing  light  localizers 
that  define  the  entire  field.  Rectangular  collimators  are  usually  preferable. 
The  field  size  indication  on  adjustable  collimators  shall  be  accurate  to  within 
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1 inch  for  a source-film  distance  of  72  inches.  The  light  field  shall  be  aligned 
with  the  x-ray  field  with  the  same  degree  of  accuracy.  The  size  of  the  x-ray 
beam  projected  by  fixed  aperture  cones  and  collimators  shall  not  exceed 
the  dimensions  of  the  x-ray  film  by  more  than  2 inches  for  a source-film  dis- 
tance (SFD)  of  72  inches  or  1 Inch  for  a source-film  distance  of  36  inches. 

Gv)  Ruled  scales  shall  be  aligned  both  on  the  machine  and  beside 
the  chest  cassette  holder  to  aid  in  accurately  positioning  the  tube.  A light 
beam  indicator  or  a coupling  device  may  be  used  in  place  of  ruled  scales. 

(v)  The  aluminum  equivalent  of  the  total  filtration  in  the  useful 
beam  shall  be  not  less  than  that  shown  in  the  following  table: 

Opining  KflevoMi  Peak  Minimum  Total  Filtration 

(Inherent  phis  added) 

Below  50  0.5  millimeter  aluminum 

50-70  1.5  millimeters  aluminum 

Above  70  2.5  millimeters  aluminum 


The  above  requirements  for  filtration  shall  be  assumed  to  have  been 
met  if  the  half-value  layer  is  not  less  than  that  shown  in  the  following  table: 


Operstteg  Voltage  (kVp) 

49 

70 

90 

100 

110 

120 


Half-Value  layer 
(millimeters  aluminum) 

0.6 

1.6 

2.6 

2.9 

3.1 

3.4 


(vi)  A device  shall  be  provided  to  terminate  the  exposure  after  a 
preset  time  or  exposure. 

(vii)  A dead-man  type  of  switch  shall  be  so  arranged  that  it  cannot 
be  conveniently  operated  from  a position  outside  a shielded  area.  Exposure 
switches  for  spot  film  devices  used  in  conjunction  with  fluoroscopic  tables 
are  exempted  from  this  shielding  arrangement. 

(viii)  The  control  panel  shall  include  a device  (usually  a milli- 
ammeter)  to  give  positive  indication  of  the  production  of  x rays  whenever 
the  x-ray  tube  is  energized.  The  control  panel  shall  include  devices  Gabelled 
control  settings  and/or  meters)  indicating  the  physical  factors  (such  as  kilo- 
volts peak,  milli amperage,  exposure  time,  or  whether  timing  is  automatic) 
used  tor  the  exposure. 

(bb)  Structural  Shielding.  In  addition  to  the  requirements  of  MHD  181 

(i)  (2)  the  following  apply: 

(i)  AU  wall,  floor,  and  ceiling  areas  exposed  to  the  usful  beam  shall 
have  primary  barriers.  Primary  barriers  in  walls  shall  extend  to  a minimum 
height  of  84  inches  from  the  floor. 

(ii)  Secondary  barriers  shall  be  provided  in  all  wall,  floor,  and  ceiling 
areas  not  having  primary  barriers  or  where  the  primary  barrier  requirements 
are  lower  than  the  secondary  barrier  requirements. 

(iii)  The  operator’s  station  at  the  control  shall  be  behind  a protective 
barrier,  either  in  a separate  room,  in  a protected  .booth,  or  behind  a shield 
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which  will  intercept  the  useful  beam  and  any  radiation  which  has  been 
scattered  only  once. 

(iv)  A lead  glass  window  with  a lead-equivalence  equal  to  that  of 
the  adjacent  barrier  or  a mirror  system  shall  be  provided  large  enough  and 
so  placed  that  the  operator  can  see  the  patient  without  having  to  leave  the 
protected  area  during  exposure. 

(v)  Radiographic  x-ray  units  powered  equivalent  to  dental  units  shall 
meet  the  same  shielding  requirements  as  MHD  182  (a)  (5)  (bb)  and  MHD  182 
(a)  (8)  (bb). 

(cc)  Operating  Procedure* 

(i)  No  individual  occupationally  exposed  to  radiation  shall  be  per- 
mitted to  hold  patients  during  exposures  except  during  emergencies,  nor 
shall  any  individual  be  used  regularly  for  this  service.  Anyone  holding  a 
patient  during  x-ray  exposures  shall  wear  a protective  apron  and  protective 
gloves  of  at  least  0.25  millimeter  of  lead  equivalence.  He  shall  be  so  posi- 
tioned that  no  part  of  his  body  will  be  struck  by  the  useful  beam. 

(ii)  Only  individuals  required  for  the  radiographic  procedure  shall 
be  in  the  radic graphic  room  during  exposures.  Except  for  the  patient,  no 
parts  of  their  bodies  shall  be  in  the  useful  beam.  The  useful  beam  shall  be 
restricted  to  the  area  of  clinical  interest. 

(Ui)  Adults  of  reproductive  age  and  children  should  be  provided 
with  gonadal  protection  of  a least  0.25  millimeter  of  lead  equivalent  when 
appropriate. 


stent 


(3)  Special  Requirements  for  Mobile  Diagnostic  Radiographic  Equip- 
: Other  than  Dental,  Veterinary  Medicine,  and  Industrial 


(aa)  Equipment 


(i)  All  requirements  of  MHD  182  (a)  (2)  (aa) 
182  (a)  (2)  (aa)  (iii)  and  MHD  182  (a)  (2)  (aa)  (vi). 


apply  except  MHD 


(ii)  The  exposure  control  switch  shall  be  of  the  dead-man  type  and 
shall  be  so  arranged  that  the  operator  can  stand  at  least  6 feet  from  the 
patient  and  well  away  from  the  useful  beam. 

(iii)  A light  beam  indicator  shall  be  used  to  aid  in  accurately  posi- 
tioning the  tube. 


(bb)  Structural  Shielding.  When  a mobile  unit  is  used  routinely  in  one 
location,  it  shall  be  considered  a fixed  installation  subject  to  the  shielding 
requirements  specified  in  MHD  181  (i)  (2)  and  MHD  182  (a)  (2)  (bb). 

(cc)  Operating  Procedures 

(i)  All  provisions  of  MHD  182  (a)  (2)  (cc)  apply  except  MHD  182 
(a)  (2)  (cc)  (ii). 

(ii)  Inherent  provision  shall  be  made  so  that  the  equipment  is  not 
operated  at  source-skin  distances  of  less  than  12  inches. 

(iii)  Personnel  monitoring  shall  be  required  for  all  individuals  op- 
erating mobile  x-ray  equipment 

(iv)  Protective  lead  aprons  of  at  least  0.25  millimeter  of  lead  equiva- 
lence shall  be  worn  by  operators  of  mobile  radiographic  equipment 
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(tt)  Equipment  Alt  provisions  of  MHD  182  (t)  (2)  (at)  apply  except 
that  a collimator  shall  restrict  the  useful  beam  to  the  area  of  the  pnotofluoro- 
graphic  screen  and  a movable  tube  bousing  shall  be  coupled  to  the  screen. 

(bb)  Structural  Skiekttag.  AU  provisions  of  MHD  1 8 1 <i>  (2)  and  MHD 
182  (a)  (2)  (bb)  apply. 

(cc)  Operating  Procedures 

(i)  AU  provisions  of  MHD  182  (a)  (2)  (cc)  apply. 

(ii)  All  individuals  except  the  patient  being  examined  shall  be  in 
shielded  positions  during  exposures. 

(iii)  Personnel  monitoring  shall  be  required  for  all  individuals  op- 
erating the  equipment  and  for  clerical  assistants  in  the  controlled  area. 

(5)  Dental  Radiographic  Installations 

(aa)  Equipment 

(i)  The  tube  housing  shall  be  of  diagnostic  type. 

(ii)  Diaphragms  or  cones  shall  be  used  for  collimating  the  useful 
beam  and  shall  provide  the  same  degree  of  protection  as  the  housing.  The 
diameter  of  the  useful  beam  at  the  cone  tip  shall  not  be  more  than  2 Ya  inches 
for  intra-oral  radiography.  With  rectangular  collimation,  the  longer  side  of 
the  rectangle  shall  not  exceed  2 inches. 

(iii)  Only  open-end  shielded  cones  shall  be  used  after  January  1, 

1975. 

(iv)  A cone  or  spacer  frame  shall  provide  a target-to-skin  distance 
of  not  less  than  7 inches  with  apparatus  operating  above  50  kilovolts  peak 
or  4 inches  with  apparatus  operating  at  50  kilovolts  peak  or  below. 

(v)  The  aluminum  equivalent  of  the  total  filtration  in  the  useful 
beam  shall  be  not  less  than  that  shown  in  the  following  table: 

Operating  Kflovolfi  Peak  Minimum  Total  Filtration 

(inherent  plus  added) 

At  or  Below  70  1 .5  mitiimeters  aluminum 

Above  70  2.5  millimeters  aluminum 

The  above  requirements  for  filtration  shall  be  assumed  to  have  been 
met  if  the  half- value  layer  is  not  less  than  that  shown  in  the  following  table: 

Half- Value  layer 

Operating  Voltage  (kVp)  (millimeters  aluminum) 

At  or  Below  70  1.5 

Above  70  2.5 

(vi)  A^device  shall  be  provided  to  terminate  the  exposure  after  a 
preset  time  or  exposure. 

(vii)  The  exposure  control  switch  shall  be  of  the  dead-man  type. 

(viii)  Each  installation  shall  be  provided  with  a protective  barrier  for 
the  operator  or  shall  be  so  arranged  that  the  operator  can  stand  at  least  6 
feet  from  the  patient  and  well  away  from  the  useful  beam. 

(ix)  Mechanical  suport  of  the  tube  head  and  pointer  cone  shall  main- 
tain the  exposure  position  without  drift  or  vibration. 
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(x)  The  x-ray  control  panel  shall  include  means  for  indication  of: 
(A)  Tube  voltage,  (B)  tube  current  (mA),  and  (C)  exposure  dura- 
tion. The  control  panel  should  be  so  placed  that  the  magnitude  of  these  factors 
can  be  observed  during  the  exposure  procedure.  The  tube  voltage  and  milli- 
am  per  age  shall  be  indicated  by  meters  or  by  control  settings.  A milliammeter, 
a light  or  other  device  shall  give  visual  indication  when  x rays  are  being 
produced. 

(bb)  Structural  Shielding,  In  addition  to  the  requirements  of  MHD 
182(a)  (8)  (bb): 

(i)  Dental  rooms  containing  x-ray  machines  shall  be  provided  with 
primary  barriers  at  all  areas  struck  by  the  useful  beam.  In  many  cases  struc- 
tural materials  of  ordinary  walls  suffice  as  a protective  barrier  without  addi- 
tion of  special  shielding  material. 

(ii)  When  dental  x-ray  units  arc  installed  In  adjacent  rooms  or  areas, 
protective  barriers  shall  be  provided  between  the  rooms  or  areas. 

(cc)  Operating  Procedures 

(i)  The  exposure  at  the  tip  of  the  pointer  cone  shall  be  as  low  as 
practicable  and  shall  not  exceed  0.8  roentgen  per  film  for  intra-oral  radi- 
ography. 

(ii)  Neither  the  dentist  nor  his  assistant  shall  be  permitted  to  hold 
patients  or  films  during  x-ray  exposures,  nor  shall  any  individual  be  regu- 
larly used  for  this  purpose. 

(iii)  During  each  x-ray  exposure  the  operator  shall  stand  at  least  6 
feet  from  the  patient  or  behind  a protective  barrier. 

(iv)  Only  the  patient  shall  be  in  the  useful  beam. 

(v)  Neither  the  tube  housing  nor  the  pointer  cone  shall  be  hand  held 
during  x-ray  exposures  by  anyone. 

(vi)  Fluoroscopy  shall  not  be  use<Kn  dental  examinations. 

(vii)  Adults  of  reproductive  age  and  children  shall  be  provided  with 
gonadal  protection  when  a full  mouth  series  of  exposures  are  made  with 
intra-oral  radiography. 

(dd)  Panoramic  Instalatloua.  This  section  applies  to  those  installations 
which  consist  of  a tube  head  with  a collimator  providing  a narrow  (1-2  mm) 
useful  beam  and  an  extra-oral  film  carrier  which  are  interlocked  in  their 
motion  about  the  patient.  Such  equipment  shall  meet  the  requirements  of 
MHD  182  (a)  (5)  (aa)  (i),  (5)  (aa)  (ii),  (5)  (aa)  <v),  (5)  (aa)  (vii),  and  (5)  (aa)  (x). 
While  the  narrow  useful  beam  and  the  shielding  of  the  film  carrier  reduce  the 
need  for  structural  shielding  and  operator  protection,  the  guidance  of  a quali- 
fied expert  should  be  sought  whenever  high  workloads  are  anticipated;  for 
example,  in  x-ray  surveys  of  large  numbers  of  persons  in  succession. 

(6)  Therapeutic  X-Ray  Installations 

(aa)  Equipment 

(i)  The  protective  tube  bousing  shall  be  of  the  therapeutic  type. 

(ii)  Permanent  diaphragms  or  cones  used  for  collimating  the  useful 
beam  shall  afford  the  same  degree  of  protection  as  the  tube  housing.  Ad- 
justable or  removable  beam-defining  diaphragms  or  cones  shall  transmit 
not  more  than  5 percent  of  the  useful  beam  obtained  at  the  maximum  kilo- 
voltage  and  with  maximum  treatment  filter. 
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(iii)  Filters  shell  be  secured  in  place  to  prevent  them  from  dropping 
out  during  treatment  The  filter  slot  shall  be  so  constructed  that  the  radia- 
tion escaping  through  it  does  not  exceed  1 roentgen  per  hour  at  1 meter, 
or,  if  the  radiation  from  the  slot  is  accessible  to  the  patient,  30  roentgens 
per  hour  at  5 centimeters  froo^  thc  external  opening. 

(iv)  A filter  identification  system  shall  be  used  on  all  therapy  ma- 
chines with  changeable  filters.  The  fllter(s)  shall  be  clearly  visible  for  easy 
recognition  by  the  ooeratoV^romliis  position  at  the  controls  or  the  presence 
or  absence  of  any  niter  shall  be  indicated  at  the  control  panel  designed  to 
permit  easy  recognition  of  the  specific  filter  in  place. 

(v)  The  x-ray  tube  shall  be  so  mounted  that  it  cannot  turn  or  slide 
with  respect  to  the  aperture. 

(vi)  Means  shall  be  provided  to  immobilize  the  tube  housing  during 
stationary  portal  treatment 

(vii)  A suitable  exposure  control  device  (e.g.,  an  automatic  timer,  ex- 
posure meter  or  dose  meter)  shall  be  provided  to  terminate  the  exposure 
after  a preset  time  interval  or  preset  exposure  or  dose  limit.  Means  shall  also 
be  provided  for  the  operator  to  terminate  the  exposure  at  any  time. 

(viii)  Equipment  utilizing  shutters  to  control  the  useful  beam  shall 
have  a shutter  position  indicator  on  the  control. 

(ix)  There  shall  be  on  the  control  panel  an  easily  discernible  indica- 
tor which  wUI  give  positive  information  as  to  whether  or  not  the  x-ray  tube 
is  energized. 

(x)  Operating  units  shall  not  be  left  unattended  at  any  time. 

(bb)  Structural  Shielding.  In  addition  to  the  requirements  of  MHD 
1810(2): 

(i)  All  wall,  floor,  and  ceiling  areas  that  can  be  struck  by  the  useful 
beam,  plus  a border  of  1 foot,  shall  be  provided  with  primary  protective 
barriers  based  on  use  factors  involved. 

(ii)  All  wall,  floor,  and  ceiling  areas  that,  because  of  restrictions  in 
the  orientation  of  the  useful  beam,  will  not  be  struck  by  the  useful  beam 
shall  be  provided  with  secondary  barriers. 

(iii)  With  equipment  operating  above  12S  kilovolts  peak,  the  re- 
quired barriers  shall  be  an  integral  part  of  the  building. 

(iv)  With  equipment  operating  above  150  kilovolts  peak,  the  control 
station  shall  be  within  a protective  booth  or  outside  the  treatment  room. 

(v)  Interlocks  shall  be  provided  for  x-ray  therapy  equipment  capable 
of  operating  above  150  kilovolts  peak  so  that  when  any  door  of  the  treatment 
room  is  opened,  either  the  machine  will  shut  off  automatically  or  the  radia- 
tion level  within  the  room  will  be  reduced  to  an  average  of  not  more  than 
2 milliroentgens  per  hour  and  a maximum  of  10  milliroentgens  per  hour  at 
a distance  of  1 meter  in  any  direction  from  the  target.  After  shut  off  or 
reduction  in  exposure  rate,  restoration  of  the  machine  to  full  operation  shall 
be  possible  only  from  the  control  panel. 

(vi)  Provision  shall  be  made  to  permit  continuous  observation  of 
patients  during  irradiation. 

(vii)  Windows,  mirror  systems,  or  closed-circuit  television  viewing 
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screens  used  for  observing  the  patient  shall  be  so  located  that  the  operator 
may  see  the  patient  and  the  control  panel  from  the  same  position. 

(viii)  Means  for  aural  communication  between  the  patient  and  con- 
trol room  shall  be  provided  (e.g.,  voice,  buzzer). 

(cc)  Operating  Procedures 

(i)  All  new  installations,  and  existing  installations  not  previously 
surveyed,  shall  have  a protection  survey  conducted  by,  or  under  the  direc- 
tion of,  a person  who  bv  training  and  experience  is  qualified  to  evaluate  such 
installation.  A protection  survey  shall  also  be  conducted  following  any 
change  In  the  installation  which  might  produce  a radiation  hazard.  The  sur- 
veyor shall  report  his  findings  in  writing  to  the  person  in  charge  of  the 
installation,  a copy  of  which  shall  be  made  available  to  the  Board. 

STbe  installation  shall  be  operated  in  compliance  with  any  limi- 
ted by  the  protection  survey. 

(ill)  If  any  individual  is  required  to  be  in  the  treatment  room  with 
the  patient  during  exposure  because  of  clinical  necessity,  he  shall  be  pro- 
tected as  much  as  possible  from  scattered  radiation  and  shall  not  be  in  the 
useful  beam.  The  individual  so  required  shall  not  be  one  who  is  occupation- 
ally exposed  to  radiation  and  no  individual  shall  be  used  regularly  for  this 
service.  The  exposure  of  any  individual  used  for  this  purpose  shall  be  moni- 
tored. 

(iv)  The  output  of  each  therapeutic  x-ray  machine  shall  be  cali- 
brated by,  or  under  the  direction  of,  a person  who  by  training  and  experience 
is  qualified  to  evaluate  such  installations.  The  calibration  shall  be  repeated 
after  any  change  in  or  replacement  of  components  of  the  x-ray  generating 
equipment  which  could  cause  a change  in  x-ray  output  Check  calibration 
shall  be  made  at  least  once  a year  thereafter.  Records  of  calibration  shall  be 
maintained  by  the  registrant. 

(7)  Special  Requirements  for  X-Ray  Therapy  Equipment  Operated  at 
Potentials  of  60  Kilovolts  and  Below 

(aa)  Equipment  All  provisions  of  MHD  182  (a)  (6)  (aa)  apply  with 
the  following  exception:  Such  x-ray  therapy  units  which  are  used  for  “con- 
tact therapy"  shall  meet  the  additional  requirement  that  the  leakage  radiation 
measured  at  2 inches  (5  centimeters)  from  the  housing  shall  not  exceed 
0.1  roentgen  per  hour. 

(bb)  Structural  Shielding,  All  requirements  of  MHD  181  (i)  (2)  shall 

apply. 

(cc)  Operating  Procedures 

(i)  Automatic  timers  shall  be  provided  which  will  permit  accurate 
presetting  and  determination  of  exposure  as  short  as  1 second. 

(ii)  In  the  therapeutic  application  of  apparatus  constructed  with 
beryllium  or  other  low-filtration  windows,  the  registrant  shall  insure  that  the 
unfiltered  radiation  reaches  only  the  part  intended  and  that  the  useful  beam 
is  blocked  at  all  times  except  when  actually  being  used. 

(iii)  If  the  tube  Is  band  held  during  irradiation,  the  operator  shall 
wear  protective  gloves  of  at  least  0.25  millimeter  lead  equivalence. 
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(8)  Veterinary  Medicine  Radiographic  Installations 
(aa)  Eqdpmt 

(!)  The  protective  tube  housing  shall  be  of  the  diagnostic  type. 

(ii)  Diaphragms  or  cones  shall  be  provided  for  collimating  the  useful 
beam  to  the  area  of  clinical  interest  and  shall  provide  the  same  degree  of 
protection  as  is  required  of  the  housing. 

(ill)  Except  when  contraindicated  for  a particular  radiographic  pur- 
pose, the  total  filtration  permanently  in  the  useful  beam  shall  not  be  less 
than  1.5  millimeters  aluminum  equivalent  for  equipment  operating  at  or 
below  70  kilovolts  peak  and  2.0  millimeters  aluminum  equivalent  for  ma- 
chines operated  in  excess  of  70  kilovolts  peak. 

(iv)  A device  shall  be  provided  to  terminate  the  exposure  after  a 
preset  time  or  exposure.  , 

(v)  A dead-man  type  of  exposure  switch  shall  be  provided  together 
with  an  electrical  cord  of  sufficient  length  so  that  the  operator  can  stand  out 
of  the  useful  beam  and  at  least  6 feet  from  the  animal  or  behind  a protective 
barrier  during  all  x-ray  exposures. 

(bb)  Structural  Shielding.  All  wall,  ceiling,  and  floor  areas  shall  be 
equivalent  to,  or  provided  with,  appropriate  protective  barriers  as  required 
in  MHD  182  (a)  (2)  (bb). 

(cc)  Operating  Procedures 

(!)  The  operator  shall  stand  well  away  from  the  tube  housing  and 
the  animal  during  radiographic  exposures.  Provisions  shall  be  made  so  that 
the  operator  will  not  be  required  to  stand  in  the  useful  beam.  Hand  held 
fluoroscopic  screens  shall  not  be  used.  The  tube  housing  shall  not  be  held 
by  the  Of>erator.  No  individual  other  than  the  operator  shall  be  in  the  x-ray 
room  while  exposures  are  being  made  unless  such  individual's  assistance  is 
required  or  he  is  a student  receiving  instruction  and  the  recommended  pro- 
tective procedures  are  followed. 

(ii)  In  any  procedure  in  which  the  operator  or  other  assisting  in- 
dividual is  not  located  behind  a protective  barrier,  clothing  consisting  of  a 
protective  apron  having  a lead  equivalent  of  not  less  than  0.25  millimeter 
shall  be  worn  by  the  operator  and  any  other  individuals  in  the  room  during 
x-ray  exposures. 

(Ui)  No  individual  shall  be  regularly  employed  to  hold  or  support 
animals  or  bold  film  during  radiation  exposures.  Occupationally  exposed 
individuals  shall  not  perform  the  service  except  in  cases  in  which  no  other 
method  is  available.  Any  individual  holding  or  supporting  an  animal  during 
radiation  exposure  shall  wear  protective  gloves  and  apron  having  a lead 
equivalence  of  not  less  than  0.25  millimeter.  No  individual  assisting  as  the 
film  cassette  holder  shall  have  any  portion  of  his  body  in  the  useful  beam, 
including  the  hand  inside  the  protective  glove. 

(b)  Industrial.  Industrial  x-ray  installations  shall  be  classified  as  either 
class  A,  class  B,  class  C,  class  D,  or  special  class  as  specified  by  the  registrant 
at  the  time  of  registration. 

Class  A permits  unlimited  use  of  maximum  capacity. 

Class  B permits  unlimited  use  under  limited  operating  conditions. 

Class  C permits  limited  use  under  specified  conditions. 
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Cliis  D permits  limited  use  and  temporary  operation  and  includes  port- 
able or  mobile  industrial  x-ray  installations. 

Special  class  covers  those  installations  which  use  x-ray  devices  for  thick- 
ness measurements  or  coating  weight  determinations  on  continuously 

moving  webs. 

(1)  Osh  A IsitsBsHos  Requirements 

(aa)  The  x-ray  source  and  the  objects  exposed  to  x rays  must  be  con- 
tained within  a permanent  enclosure  except  as  provided  in  MHD  182  (b)  (1) 
(ee).  The  enclosure  construction  shall  attenuate  the  primary  and  secondary 
radiation  so  that  the  exposure  rate  at  any  accessible  external  point  shall  not  ex- 
ceed 2 milliroentgens  per  hour  when: 

(i)  The  x-ray  beam  is  adjusted  to  give  maximum  exposure  rate 
with  the  x-ray  generator  at  maximum. 

(iiX  The  x-ray  tube  is  placed  in  the  shortest  tube-to-wall  radiograph- 
ically useable  position. 

(bb)  Reliable  interlocks  shall  be  provided  which  will  prevent  entering 
of  the  enclosure  while  the  x-ray  generator  is  in  operation  or  will  terminate  the 
generation  of  x rays  should  the  enclosure  be  opened. 

(cc)  Persons  shall  at  all  times  be  able  to  escape  from  the  enclosure. 

(dd)  The  enclosure  shall  be  equipped  with  visible  and/or  audible 
signals.  Such  signals  shall  be  activated  upon  generation  of  x rays  and  shall 
remain  activated  continually  while  x rays  are  being  generated. 

(ee)  If  the  ceiling  barrier  does  not  attenuate  the  exposure  rate  as  set 
forth  in  MHD  1 82  (b)  (1)  (aa),  a posted  barrier  such  as  a fence  shall  be  used  to 
restrict  access  to  the  ceiling  area. 

(ff)  No  person  shall  be  permitted  to  remain  within  the  enclosure  while 
the  x-ray  generator  is  in  operation. 

(gg)  No  x-ray  apparatus  or  other  radiographic  unit  shall  be  left  unat- 
tended without  either  the  apparatus  being  locked  in  an  inoperable  condition 
or  the  room  or  building  in  which  the  apparatus  is  located  being  locked  in  a 
manner  which  will  prevent  its  use  by  unauthorized  personnel. 

(hb)  All  protective  enclosures  and  equipment  shall  be  kept  in  good 
condition. 

(2)  Class  A Operating  and  Emergency  Procedures 

(aa)  A written  manual  of  operating  and  emergency  procedures  shall  be 
in  the ^possession  of  the  operator  and  the  person  responsible  for  each  installa- 
tion. The  operating  procedures  shall  be  so  designed  that  every  practicable 
means  have  been  employed  to  minimize  exposure  and  that  no  person  is 
likely  to  be  exposed  to  radiation  doses  that  exceed  the  maximum  permissible 
doses  specified  in  Table  1 of  the  Appendix. 

(bb)  The  Board  shall  be  notified  in  the  event  of  an  accident  resulting  in 
a possible  or  actual  exposure  of  a person  in  excess  of  the  design  basis  speci- 
fied in  MHD  182  (b)  (2)  (aa)  above. 

(cc)  A radiation  protection  survey  shall  be  performed  when  changes 
have  been  made  in  shielding,  operation,  or  equipment.  The  installation  shall 
be  checked  periodically  for  unknown  changes  and  malfunctioning  equipment. 
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(dd)  Records  shall  be  maintained  of  each  radiation  protection  survey 
and  such  records  shall  be  available  to  the  Board  or  its  authorized  agents. 

(ee)  Utilization  logs  showing  the  voltage,  current,  and  exposure  time 
for  each  radiographic  exposure  shall  be  maintained. 

(3)  Cbm  B Installation  Requirements  and  Operating  and  Emergency 
Procedures 

(aa)  AH  requirements  of  MHD  182  (b)  (1)  and  (2)  apply. 

(bb)  The  controls  for  the  kilovoltage  and  milliamperage  shall  be  limited 
by  mechanical  or  electrical  means  so  that  the  maximum  normal  operating 
conditions  specified  by  the  registrant  at  the  time  of  registration  cannot  be 
exceeded. 

(4)  Class  C Installation  Requirements  and  Operating  and  Emergency 
Procedure*.  All  requirements  of  MHD  182  (b)  (1)  and  (2)  apply  except  that: 

(aa)  An  exposure  rate  of  50  milliroentgens  per  hour  at  accessible  ex- 
ternal points  is  allowable. 

(bb)  The  workload  of  the  machine  shall  be  restricted  so  that  the 
cumulative  exposure  at  any  accessible  point  outside  the  protective  enclosure 
does  not  exceed  100  milliroentgens  in  any  7 consecutive  days. 

(cc)  The  number  of  hours  per  day  or  week  for  permissible  operation 
shall  be  stated  on  the  registration  form. 

(dd)  Warning  signs  shall  be  posted  in  those  areas  outside  the  protection 
barriers  in  which  the  exposure  rate  at  any  accessible  external  point  exceeds 
2 milliroentgens  per  hour  with  the  generator  operating  at  its  maximum 
capacity.  A visible  and/or  audible  signal  shall  be  provided  within  the  posted 
area  which  shall  be  activated  during  the  generation  of  x rays. 

(cc)  Continuous  personnel  monitoring  shall  be  enforced  for  all  person- 
nel in  the  posted  area  at  all  times. 

(5)  Class  D Installation  Requirements  and  Operating  and  Emergency 
Procedures.  An  x-ray  installation  not  meeting  the  requirements  for  class  A, 
class  B,  or  class  C installation  may  be  operated  for  a period  of  30  days  pro- 
vided the  requirements  listed  below  are  met  When  the  30-day  period  is 
impractical  or  when  an  undue  and  unnecessary  hardship  b involved,  the 
period  may  be  extended  by  the  Board. 

(aa)  All  provisions  of  MHD  182  (b)  (2)  apply. 

(bb)  No  x-ray  apparatus  shall  be  left  unattended  without  either  the 
apparatus  being  locked  in  inoperable  condition  or  the  room  or  building  in 
which  the  apparatus  b located  being  locked  in  a manner  which  will  prevent 
its  use  by  unauthorized  personnel. 

(cc)  All  areas  in  which  the  exposure  rates  exceed  5 milliroentgens  per 
hour  shall  be  posted  and  barricaded  by  a fence,  rope,  or  other  suitable  per- 
sonnel barriers  erected  outside  the  5 milliroentgens  per  hour  iso  line. 

(dd)  Continuous  personnel  monitoring  shall  be  enforced  for  individ- 
uals in  the  posted  areas  and  such  other  persons  who  may  be  specified  by  the 
Board. 

(ee)  A calibrated  and  operable  survey  instrument  shall  be  available  at 
each  installation.  The  instrument  shall  have  a range  such  that  2 milliroent- 
gens per  hour  through  1 roentgen  per  hour  can  be  measured. 
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fff)  The  initial  registration  shall  be  in  the  possession  of  the  Board  3 
days  before  the  unit  is  operated  at  any  location. 

(gg)  If  the  unit  has  been  previously  registered  and  is  moved  to  a new 
address,  the  Board  shall  be  in  possession  of  the  notification  of  a change  in 
work  address  prior  to  use  of  the  source  at  any  address  other  than  thatlndi- 
cated  on  the  registration  form. 


(6)  Special  On- X-Ray  nictoem  Gauge  InstaBatfoa  Requirement 

(aa)  The  x-ray  source  and  the  materials  exposed  to  x rays  must  be  con* 
tained  within  a permanent  enclosure.  The  enclosure  construction  shall  at- 
tenuate the  primary  and  secondary  radiation  so  that  the  exposure  rate 
through  any  portion  of  the  shielding  is  less  than  0.5  milliroentgen  per  hour 
and  the' exposure  rate  through  openings  in  the  shielding  is  less  than  5 miHi- 
roentgens  per  hour  at  any  accessible  external  point  men  the  equipment  Is 
being  operated  at  its  maximum  potential. 

(bb)  Reliable  interlocks  shall  be  provided  on  access  doors  in  the  primary 
and  secondary  shielding  which  will  terminate  the  generation  of  x rays  or 
attenuate  the  radiation  exposure  rate  to  5 miiiiroentgens  per  hour  should 
the  enclosure  be  opened. 

(cc)  The  enclosure  shall  be  equipped  with  visible  signals.  Such  signals 
shall  be  activated  upon  generation  of  x rays  and  shall  remain  activated  con- 
tinually while  x rays  are  being  generated.  If  the  x-ray  source  has  a shutter, 
the  enclosure  shall  also  be  equipped  with  a visible  signal  indicating  whether 
the  shutter  is  open  or  closed. 

(7)  Special  CSas a Operating  and  Emergency  Procedures.  All  require- 
ments of  MHD  182  (b)  (2)  apply  except  MHD  182  (b)  (2)  (ee). 


MHD183  Radfcun  Usee 

(a)  Heating  Arts.  The  following  special  provisions  of  this  part  apply  to 
all  registrants  who  use  radium  in  the  healing  arts  and  are  in  addition  to,  and 
not  in  substitution  for,  other  applicable  provisions  of  the  regulations. 

(1)  Source  Custodian 

(aa)  Every  hospital,  clinic,  or  physician's  office  in  which  a person  owns 
or  rents  radium  sources  shall  designate  a source  custodian. 

(bb)  The  source  custodian  shall  have  the  necessary  training,  experi- 
ence, and  inherent  or  delegated  authority  to  exercise  adequate  control  over 
the  use  and  accountability  of  sources. 

(cc)  The  name  of  the  source  custodian  shall  be  submitted  to  the 

Board. 

(2)  Accountability,  Storage,  and  Transit 

(aa)  The  source  custodian  shall  provide  accountability  of  radium 
sources  and  shall  keep  a permanent  record  of  the  issue  and  return  of  all  radium 
sources. 

(bb)  When  not  in  use  radium  sources  and  applicators  containing  radium 
sources  shall  be  kept  in  a protective  enclosure  of  such  material  and  wall 
thickness  as  is  necessary  to  assure  that  the  appropriate  limits  of  radiation 
wUl  not  be  exceeded. 


26 


*«.|30  O • It  - *• 


604 


MHO  1U  MINNESOTA  HEALTH  OEPABTMX2VT 

(cc)  For  local  transportation  the  container  shall  have  sufficient  shield- 
ing to  assure  that  the  appropriate  limits  of  radiation  are  not  exceeded* 

(dd)  Transportation  of  radium  off  the  premises  shall  be  in  accordance 
with  Title  49,  Parts  71-78  of  the  Code  of  Federal  Regulations  or  Title  14, 
Part  103,  Chapter  1 of  the  Code  of  Federal  Regulations,  or  with  Post  Office 
Department  Regulations,  whichever  is  applicable. 

(3)  Use  and  Procedure 

(aa)  The  registrant  shall  demonstrate  to  the  Board  upon  request  that 
the  proposed  methods  of  use  are  consistent  with  the  policy  of  minimization 
and  are  not  likely  to  cause  any  individuals  other  than  the  patient  receiving  ther- 
apy to  receive  a dose  in  excess  of  the  maximum  permissible  dose  equivalents. 

(bb)  The  registrant  shall  insure  that: 

(i)  During  each  radiotherapeutic  operation  unauthorized  entry  into 
a radiation  area  shall  be  prevented. 

(ii)  The  patient's  room  shall  be  identified  as  a radiation  area  and  alt 
individuals  entering  the  room  shall  comply  with  the  requirements  of  MHD 
181(c)(2). 

(iii)  The  preparation  and  dismantling  of  radium  applicators  or 
similar  procedures  shall  be  performed  behind  adequate  protective  shields. 
Protective  windows  or  mirror  shall  be  provided  for  viewing  purposes. 

(iv)  Remote  handling  equipment  such  as  tongs  and  forceps  shall  be 
used  for  all  radium  sources.  Under  no  circumstances  shall  a source  be 
touched  by  the  fingers. 

(v)  Loss  of  radium  sources  shall  be  reported  to  the  Board  in  accord- 
ance with  MHD  181  (g).  ' 

(4)  Testing  Radium  Sources  for  Leakage  and  Contamination 

(aa)  The  registrant  shall  provide  for  testing  for  leakage  and  contamina- 
tion prior  to  initial  use. 

(bb)  All  radium  sources  shall  be  tested  for  leakage  every  6 months. 

(cc)  If  there  is  reason  to  suspect  that  a sealed  source  has  been  damaged, 
it  shall  be  tested  for  leakage  before  further  use. 

(dd)  Leak  tests  shall  be  capable  of  detecting  the  presence  of  0.005 
microcuric  of  contamination  on  the  radium  source. 

(ee)  Leakage  of  radium  sources  shall  be  reported  within  24  hours  of 
discovery  to  the  Board. 

(ff)  Any  test  conducted  pursuant  to  these  regulations  which  indicates 
the  presence  of  0.005  microcurie  or  more  of  contamination  shall  be  considered 
evidence  that  the  radium  source  is  leaking  and  the  registrant  shall  immedi- 
ately withdraw  the  source  frdm  use. 

(gg)  All  leaking  sources  shall  be  decontaminated  and  re-encapsulated 
or  disposed  of  in  accordance  with  MHD  183  (c). 

(b)  Industrial  Radium  Installation*  The  regulations  hereunder  establish 
radiation  safety  requirements  for  sealed  radium  sources  utilized  for  industrial 
radiography.  Nothing  in  MHD  183  (b)  shall  apply  to  uses  of  radium  sources 
in  the  healing  arts. 

(1)  The  registrant  shall  provide  accountability  of  sealed  sources  and  shall 
keep  a permanent  record  of  the  issue  and  return  of  all  sealed  sources. 
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(2)  The  registrant  shall  assure  adequate  shielding  and  housing  of  the 
source. 

(aa)  When  not  in  use,  sealed  sources  shall  be  kept  in  a protective  enclo-  ^ 
sure  of  such  material  and  wail  thickness  as  is  necessary  to  limit  doses  to 
those  permitted  under  these  regulations. 

(bb)  Source  housing  shall  provide  the  following: 

(i)  If  the  source  is  permanently  mounted  in  a bousing  with  a beam 
control  device  or  extended  from  and  retracted  into  a housing,  this  device 
shall  be  of  positive  design  capable  of  acting  regardless  of  the  position  of  the 
housing. 

(ii)  It  shAll  be  possible  to  move  the  source  to  a shielded  position 
manually  with  a minimum  risk  of  exposure  in  the  event  of  the  failure  of  the 
automatic  mechanism. 

(Hi)  Warning  devices  on  the  housing  and  the  control  panel  shall 
plainly  indicate  whether  the  apparatus  is  “on”  or  “off.” 

(cc)  Transfer  of  the  source  shall  be  performed  according  to  the 
following: 

fl)  If  the  apparatus  is  of  a type  in  which  the  source  is  removed 
from  the  shield  when  in  use,  transfer  shall  be  accomplished  by  a remote 
control  mechanism. 

(ii)  Transfer  mechanisms  shall  be  designed  to  minimize  the  possi- 
bility of  damage  to  the  source  in  transit. 

(dd)  Each  radiographic  exposure  device  shall  be  provided  with  a lock 
within  the  enclosure.  The  enclosure  shall  also  be  provided  with  a lock  and 
_shali  be  kept  locked  at  all  times  except  when  under  the  direct  surveillance 
~of  the  industrial  radiographer  or  his  assistant. 

(ee)  Sources  shall  have  leak  tests  performed  as  follows: 

(i)  The  registrant  shall  provide  for  testing  for  leakage  and  con- 
tamination prior  to  initial  use. 

(ii)  All  sealed  radium  sources  shall  be  tested  for  leakage  at  least 
every  6 months. 

(iii)  If  there  is  reason  to  suspect  that  a sealed  source  has  been  dam- 
aged, it  shall  be  tested  for  leakage  before  further  use. 

(iv)  Leak  tests  shall  be  capable  of  detecting  the  presence  of  0.005 
microcurie  of  contamination  of  radium  and  its  decay  products. 

(v)  Any  tests  conducted  which  reveal  the  presence  of  0.005  micro- 
curie  or  more  of  removable  contamination  shall  be  considered  evidence  that 
the  sealed  source  is  leaking  and  the  registrant  shall  withdraw  the  source  from 
use  and  shall  cause  it  to  be  decontaminated  and  resealed  or  to  be  disposed 
of  in  accordance  with  MHD  183  (c). 

— (vi)  Leaking  or  lost  sources  shall  be  reported  to  the  Board  in  accord- 
ance with  MHD  181  fg). 

(ff)  A radiation  survey  shall  be  made  after  each  use  to  determine  that 
the  radium  source  has  been  returned  to  its  shielded  position.  Records  shall 
be  kept  of  each  survey  for  inspection  by  the  Board. 

(c)  Waste  Disposal  of  Radium  Sources 
(1)  Radium  sources  considered  to  be  waste  shall  be  disposed  of  through 
one  of  the  following: 
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(aa)  A radium  collection  agency 

(bb)  A private  radium  collection  company 

(cc)  An  institution  that  has  suitable  waste  disposal  facilities. 

(2)  The  delivery  of  radium  waste  to  the  receiver  shall  be  in  accordance 
with  MHD  181(0. 

MHD  184  Special  Uaes  of  Electric  Equipment 

(a)  Accelerators,  X-Ray  Diffraction  Units,  and  Electron  Mkroecopes. 
Accelerators,  x-ray  diffraction  units,  and  electron  microscopes  shall  be  in* 
stalled,  shielded,  and  operated  in  such  a manner  that  no  one  shall  be  exposed 
beyond  the  appropriate  limits  as  defined  in  MHD  181  (c)  (2). 

(b)  Television  Receivers.  No  television  receivers  shall  be  manufactured, 
sold,  demonstrated  or  otherwise  distributed  unless  they  are  in  conformity  with 
the  Code  of  Federal  Regulations,  Title  42,  Part  78. 

(c)  Research  and  Teaching  Institutions.  The  following  special  provisions 
of  this  part  apply  to  all  registrants  who  use  ionizing  radiation  in  research  and 
teaching  institutions  and  are  in  addition  to,  and  not  in  substitution  for,  other 
applicable  provisions  of  these  regulations. 

(1)  The  possession  by  secondary  or  elementary  schools  of  radium-226 

in  excess  of  those  quantities  exempted  in  MHD  181  (d)  (1)  (Table  3)  shall  be 
prohibited.  - 

(2)  The  use  of  registerable  sources  of  ionizing  radiation  in  secondary  or 
elementary  schools  is  limited  to  registrants  specifically  designated  by  the 
Board  or  licensed  by  the  U.  S.  Atomic  Energy  Commission  to  use  by-product 
materials.  The  Board  may  authorize  a registrant  to  use  sources  of  ionizing 
radiation  if  the  registrant  demonstrates  sufficient  knowledge  of  radiation 
protection  and  if  applicable  principles  of  radiation  protection  have  been 
implemented  in  the  physical  construction  and/or  preparation  of  the  source. 

(3)  Students  under  18  years  of  age  shall  not  receive  in  any  period  of  one 
calendar  quarter  a whole  body  exposure  exceeding  10  percent  of  the  limits 
specified  in  Table  1 in  the  Appendix. 

MHD  185  Nuclear  Facilities.  Regulation  11040(i)  “Nuclear  reactors  and 
facilities,"  Minnesota  State  Board  of  Health  Regulations  on  Ionizing  Radia- 
tion adopted  by  Minnesota  State  Board  of  Health  December  4,  1958  is 
renumbered  here  to  be  in  accordance  with  the  numbering  system  chosen 
for  the  revised  regulations  on  ionizing  radiation.  The  regulation  is  as  follows: 

1.  The  term  “nuclear  reactor"  as  used  herein  means  any  installation, 
machine,  device,  or  assemblage  or  collection  of  installations,  machines,  or 
devices  that  docs  or  is  intended  or  designed  to  contain  a controlled  self- 
sustaining  neutron  chain  reaction.  The  term  “facility"  as  used  herein  includes 
nuclear  reactors  and  also  includes  any  plant,  installation,  or  device  for 
processing  or  reprocessing  nuclear  fuel,  and  any  plant,  installation,  device, 
place,  or  location  for  disposal  of  radioactive  wastes  or  for  temporary  or 
permanent  disposal  of  radioactiv^materials,  equipment,  or  nuclear  fuel. 

2.  Before  the  construction  of  any  nuclear  reactor  or  facility  is  started 
within  this  State  a general  description  thereof  shall  be  submitted  to  the 
Board  of  Health  containing  such  information  as  may  be  necessary  or  appro- 
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priate  to  a determination  of  any  actual  or  potential  hazard  to  or  effect  upon 
the  public  health,  and  specifying  the  following  information:  (aa)  the  name, 
address  and  corporate  or  individual  character  of  the  person  who  will  own 
the  facility,  and,  if  different,  of  the  person  who  will  operate  it;  (bb)  the  name 
and  address  of  the  principal  contractors  who  will  construct  the  facility; 
(cc)  a description  of  the  general  character  of  the  means  employed  to  utilize 
nuclear  energy;  (dd)  a statement  as  to  the  character,  quantity  and  source 
of  the  materials  that  will  be  utilized  as  a source  of  nuclear  energy;  (ee)  a 
description  of  the  precise  location  of  the  facility  with  reference  to  any 
relevant  known  topographical,  subsurface,  or  meteorological  features  of  the 
location,  such  as  adjacent  bodies  of  water,  (ff)  a statement  as  to  plans  for 
monitoring  levels  of  radioactivity  in  the  various  phases  of  the  environment; 
(gg)  a statement  as  to  the  anticipated  quantity  and  means  of  storage  and 
disposition  of  any  radioactive  waste  materials  that  will  result  from  the  op- 
eration; (hh)  a preliminary  statement  as  to  the  standards  and  measures  that 
will  be  efnployed  to  ensure  the  safety  of  personnel  employed  in"  or  near  the 
~ proposed  facility;  (ii)  a preliminary  statement  as  to  the  standards  and  meas- 
ures that  will  be  employed  to  prevent  radioactive  contamination  of  air, 
water,  and  other  elements  of  the  environment;  (jj)  a preliminary  statement 
specifying  in  standard  scientific  terms  and  .quantitative  units  the  nature  and 
amount  of  radioactivity  that  will  be  permitted  to  pass  into  the  environmental 
air,  water,  and  other  elements  within  a specified  period  of  time,  statingr  in 
what  manner  and  form  such  radioactivity  will  be  permitted  to  pass  into  the 
environment  and  describing  the  safety  checks  that  will  be  employed  to 
ensure  that  no  larger  quantity  of  radioactivity  escapes  into  the  environment, 
and  (kk)  a preliminary  description  of  the  maximum  credible  accident  which 
might  occur  at  the  proposed  facility  and  how  it  will  be  controlled,  together 
with  any  information  relevant  to  a complete  hazard  report. 

3.  No  part  of  the  construction  of  a nuclear  reactor  or  facility  shall  be 
started  within  this  State  without  the  express  approval  of  the  Board  of  Health 
until  30  days  after  the  submission  to  it  of  such  description  and  information. 
Within  30  days  after  such  submission  the  Board  of  Health,  or  its  duly 
authorized  agents,  may  require  the  submission  of  additional  information 
relating  to  any  specific  matter  referred  to  herein,  and  the'  Board  of  Health, 
or  its  duly  authorized  agents,  may  object  to  any  part  of  the  proposed  design, 
description,  plans,  method  of  operation,  standards  or  safety  measures,  upon 
the  grounds  that  the  public  health  is  endangered,  and  may  require  such 
modification  in  such  design,  plans,  method  of  operation,  standards  or  safety 
measures  as  will  eliminate  the  danger  to  the  public  health.  In  the  event  that 
within  30  days  after  the  submission  to  it  of  the  description,  information, 
design  and  plans  for  a proposed  nuclear  reactor  or  facility  the  Board  of 
Health  does  not  object  to  any  part  thereof,  the  facility  may  be  constructed 
in  accordance  with  the  description,  design,  and  plans  submitted  to  the  Board 
of  Health. 

4.  If  there  is  any  substantial  deviation  from  or  change  in  the  description, 
design,  or  plans  as  submitted  to  the  Board  of  Health,  full  information  relat- 
ing to  such  deviation  or  change  shall  be  submitted  to  the  .Board  of  Health 
immediately. 

5.  The  Board  of  Health  shall  be  notified  of  the  date  when  it  is  proposed 
that  a nuclear  reactor  shall  be  put  into  operation.  Such  notification  shall 
specify  any  deviations  from,  or  changes  in,  the  description,  design,  or  plans 
as  previously  submitted  to  the  Board  of  Health  and  the  facility  as  actually 
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constructed.  Al  least  30  days,  and  not  more  than  60  days,  prior  to  this  pro- 
posed date,  the  owner  of  the  reactor  shall  apply  to  the  Board  of  Health  for 
its  approval  to  operate  the  facility.  No  reactor  shall  be  operated  in  this  State 
until  the  owner  has  received,  and  is  in  the  possession  of,  such  an  approval. 

6.  Whenever  it  is  proposed  to  alter,  enlarge,  move,  or  substantially 
modify  or  change  any  existing  nuclear  reactor  or  facility,  the  description, 
design,  and  plans  of  such  proposed  alteration,  enlargement,  move,  modifica- 
tion or  change  shall  be  summed  to  the  Board  of  Health  at  least  30  days 
prior  to  the  time  that  it  is  proposed  to  initiate  such  work,  and  these  regula- 
tions shall  apply  to  any  substantial  alteration  or  enlargement  as  though  such 
work  were  the  construction  of  a new  facility. 

7.  The  operator  of  each  nuclear  reactor  or  facility  within  this  State  shall 
report  to  the  Board  of  Health  at  least  annually,  stating  the  measures  that 
have  been  taken  during  the  preceding  year  to  monitor  and  measure  the 
nature  and  amount  of  radioactivity  discharged  or  allowed  to  escape  into  the 
environment  from  such  facility,  and  stating  in  standard  scientific  terms  and 
quantitative  units  the  nature  and  quantity  of  radioactivity  that  has  been 
discharged  or  allowed  to  escape  into  the  environment  during  the  preceding 
year. 

8.  When  an  accident  or  other  situation  occurs  in  this  State  in  the  opera- 
tion of  a nuclear  reactor  or  facility  which  results  or  threatens  to  result  in 
the  radioactive  contamination  of  a person,  animal,  or  the  environment,  or 
the  exposure  of  a person  to,  or  the  escape  into  the  environment  of,  ionizing 
radiation  in  a manner  or  to  a degree  or  in  a quantity  different  or  greater 
than  specified  in  the  description  an d information  last  previously  filed  with 
the  Board  of  Health,  it  shaft  be  the  duty  of  the  owner  and  operator  and  of 
the  person  then  in  charge  of  such  facility  to  have  notification  of  such  occur- 
rence communicated  to  the  Board  of  Health  by  telephone  immediately  upon 
the  discovery  of  the  facts,  and  to  have  all  facts  and  circumstances  of  the 
occurrence  reported  in  detail  in  writing  to  the  Board  of  Health  within  seven 
days  thereafter. 

9.  Any  facility  in  design  or  under  construction  as  of  January  1,  1959, 
shall  not  be  exempt  from  the  provisions  of  these  regulations. 
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Table  1 


MAXIMUM  PERMISSIBLE  DOSES  (DOSE  EQUIVALENTS) 


Average 

weekly 

dose* 

Maximum 

15-week 

dost 

Maximum 

yw«y 

dote 

Maximum 

Kated 

dote* 

Occupational  Personnel  

Controlled  areas — Occupational  Dose 

remb 

remb 

rent* 

Whole  body,  gonads,  blood-forming  organs,  and  lens  of  eye 

0.1 

m 

5(N-18) 

co  Skin  of  whole  body 

IVi 

30 

Hands  and  forearms,  head,  neck,  feet,  and  ankles 

1.5 

1854 

75 

Public 

Environs  (Non-controlled  areas) 

Nonoccupation&l  Dose 0.01  0.5 

Notes: 

N = Age  in  years  and  is  greater  than  18. 

•For  design  purposes  only. 

bThe  dose  in  reins  may  be  assumed  to  be  equal  to  the  exposure  in  rdentgens  for  x and  gamma  rays. 

c Where  an  employee's  accumulative  dose  is  partly  due  to  radiation  from  isotopes  and  partly  to  radiation  from  x-ray  units,  the  limits 
established  in  Table  1,  would  apply  to  the  sum  of  the  radiation  dotes.  „ 
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TAMA  • 


Neutron 


TaUi  2 

NEUTRON  FLUX  DOSE  EQUIVALENTS 

Number  of  neutrons  per  square 

centimeter  equivalent  to  a A venae  flux  to  deliver 

doee  of  1 rem  100  tmlHrem  In  40  bra. 

(neutrons /cm*)  (neutroos/cm*  per  sec.) 


Thermal 

970 x I04 

670 

0.000! 

720  x 10* 

500 

0.005 

320  x 104 

570 

0.02 

400x10* 

280 

0.1 

120  x 10* 

8<h 

0.5 

43x10* 

30 

1.0 

26  x 10* 

18 

2.5 

29  x 10* 

20 

5.0 

26  x 104 

18 

7.5 

24  x ur 

17 

10.0 

24  x 10* 

17 

10  to  30 

14x10*  ' 

10 

Table  3 


REGISTRATION  EXEMPTION  POSSESSION  LIMITS 


Material 

Microcuries 

Material 

Microcuries 

Americium  241 

0.01 

Cesium  136 

10 

Antimony  122 

100 

Cesium  137  ' 

10 

Antimony  124 

10 

Chlorine  36 

10 

Antimony  125 

10 

Chlorine  38 

10 

Arsenic  73 

too 

Chromium  51 

1,000 

Arsenic  74 

10 

Cobalt  58m 

10 

Arsenic  76 

10 

Cobalt  58 

10 

Arsenic  77 

100 

Cobalt  60 

1 

Barium  131 

10 

Copper  64 

100 

Barium  140 

10 

Dysprosium  165 

to 

Bismuth  210 

1 

Dysprosium  166 

too 

Bromine  82 

10 

Erbium  169 

100 

Cadmium  109 

10 

Erbium  171 

100 

Cadmium  115m 

10 

Europium  152  9.2  b 

too 

Cadmium  115 

100 

Europium  152  13  yr 

1 

Calcium  45 

10 

Europium  154 

1 

Calcium  47 

10 

Europium  155 

10 

Carbon  14 
Cerium  !41 

100 

100 

Fluorine  18 

1,000 

Cerium  143 

100 

Gadolinium  153 

10 

Cerium  144 

1 

Gadolinium  159 

100 

Cesium  131 

1,000 

Gallium  72 

10 

Cesium  134m 

100 

Germanium  71 

100 

Cesium  134 

1 

Gold  198 

100 

Cesium  135 

10 

Gold  199 

100 

S3 
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Table  3 (CMdaued) 
Material  Mkrocurtes  Material 


Hafnium  18! 

10 

Hofmium  166 

100 

Hydrogen  3 

LOOO 

Indium  1 1 3m 

too 

Indium  1 14m 

10 

Indium  11 5m 

100 

Indium  1 1 5 

10 

Iodine  125 

1 

Iodine  126 

I 

Iodine  129 

0. 

Iodine  131 

1 

Iodine  132 

10 

Iodine  133 

l 

Iodine  134 

(10 

Iodine  135 

no 

Iridium  192 

10 

Iridium  194 

100 

Iron  55 

too 

Iron  59 

10 

Krypton  85 

100 

Krypton  87 

10 

Lanthanum  140 

10 

Lutetium  177 

too 

Manganese  52 

10 

Manganese  54 

to 

Mangaoese  56 

10 

Mercury  197m 

V 100 

Mercury  197 

100 

Mercury  203 

10 

Molybdenum  99 

100 

Neodymium  147 

too 

Neodymium  149 

100 

Nickel  59 

100 

Nickel  63 

10 

Nickel  65 

100 

Niobium  93m 

10 

Niobium  95 

10 

Niobium  97 

10 

Osmium  185 

10 

Osmium  191m 

100 

Osmium  191 

100 

Osmium  193 

100 

Palladium  103 

100 

Palladium  109 

100 

Mkrocurtes 


Phosphorus  32 
Platinum  191 
Platinum  193m 
Platinum  193 
Platinum  197m 
Platinum  197 
Plutonium  239 
Polonium  210 
Potassium  42 
Praseodymium  142 
Praseodymium  143 
Promethium  147 
Promethium  149 

Radium  226 
Rhenium  186 
Rhenium  188 
Rhodium  103m 
Rhodium  105 
Rubidium  86 
Rubidium  87 
Ruthenium  97 
Ruthenium  103 
Ruthenium  105 
Ruthenium  106 

Samarium  151 
Samarium  153 
Scandium  46 
Scandium  47 
Scandium  48 
Selenium  75 
Silicon  31 
Silver  105 
Silver  110m 
Silver  1 1 1 
Sodium  24 
Strontium  85 
Strontium  89 
Strontium  90 
Strontium  91 
Strontium  92 
Sulphur  35 

Tantalum  182 
Technetium  96 
Technetium  97m 
Technetium  97 
Technetium  99m 


10 

100 

100 

100 

100 

100 

0.01 

0.1 

10 

100 

100 

10 

10 

10 

too 

too 

100 

100 

10 

10 

100 

10 

10 

1 

10 

100 

10 

100 

10 

10 

100 

10 

l 

100 

10 

10 

1 

0.1 

10 

10 

100 

10 

10 

100 

100 

100 
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TaMe  3 (continued) 


Material  Microcodes  Material  Microcurie* 


Technetium  99 

10 

Tellurium  125m 

10 

Tellurium  127m 

10 

Tellurium  127 

100 

Tellurium  129m 

10 

Tellurium  129 

100 

Tellurium  131m 

10 

Tellurium  132 

10 

Terbium  160 

10 

Thallium  200 

100 

Thallium  201 

100 

Thallium  202 

100 

Thallium  204 

10 

Thorium  (natural) 

50 

Thulium  170 

10 

Thulium  17) 

10 

Tin  113 

10 

Tin  125 

10 

Tungsten  181 

10 

Tungsten  185 

10 

Tungsten  187 

100 

Uranium  (natural) 

50 

Uranium  233 

0.01 

Uranium  234-Uranium  23S  0.01 

Vanadium  48 

10 

Xenon  131m 

1,000 

Xenon  133 

100 

Xenon  135 

100 

Ytterbium  175 

too 

Yttrium  90 

10 

Yttrium  91 

10 

Yttrium  92 

100 

Yttrium  93 

100 

Zinc  65 

10 

Zinc  69m 

100 

Zinc  69 

1,000 

Zirconium  93 

10 

Zirconium  95 

10 

Zirconium  97 

10 

Any  alpha  emitting 

radionuclide  not  listed 
above  or  mixtures  of  alpha 
emitters  of  unknown 
composition  0.01 

Any  radionuclide  other 
than  alpha  emitting 
radionuclides  not  listed 
above  or  mixtures  of  beta 
emitters  of  unknown 
composition  0.1 


Note:  Where  there  is  a combination  of  isotopes  in  known  amounts  the  limit  for 
the  combination  shall  be  derived  as  follows:  Determine,  for  each  botope  in 
the  combination,  the  ratio  between  the  quantity  present  in  the  combination  and 
the  limit  otherwise  established  for  the  specific  isotope  when  not  in  combination. 
The  sum  of  such  ratios  for  all  the  isotopes  in  the  combination  may  not  exceed 
T (i.c.,  “unity”). 

Example:  If  a particular  batch  contains  20,000  aCi  of  Aum  and  50,000  *Ci  of  C1*, 
it  may  also  include  not  more  than  300  *Ci  of  I111.  This  limit  was  determined  as 
follows: 

20,000  *Ci  Aum  50,000  fCi  Cu  300  a Ci  P* 

— — -* H'  —■■■■■■■  + ~ 1 

100,000/0  100,000  pd  1,000/0 

The  denominator  in  each  of  the  above  ratios  was  obtained  by  multiplying  the 
figure  in  the  table  by  1,000. 
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TABLK  4 


MIKKOOTA  IBALTI  DSTAftTMlffT 


TaMa  4 

EXEMPT  CONCENTRATIONS 


Element 

(atomic 

Dumber) 

Isotope 

Column  1 
G<ts 

cooccn  (ration 
aCi/rtil1 

Column  11 
Liquid 
and  solid 
concentration 
*Ci/ml* 

Antimony  (51) 

Sb  122 

3x10^ 

Sb  124 

2x10  1 

Sb  125 

1x10* 

Argon  (18) 

A 37 

1x10^ 

A 41 

4xIO' 

Arsenic  (33) 

As  73 

5x10 

As  74 

5x10 4 

As  76 

2x10  4 

As  77 

8x10  4 

Barium  (56) 

Ba  131 

2x10  * 

Ba  140 

3x10-* 

Beryllium  W 

Be  7 

2x10** 

Bismuth  (83) 

Bi  206 

4x10 4 

Bromine  (35) 

Br  82 

4x10' 

3x10* 

Cadmium  (48) 

Cd  109 

2x10  3 

Cd  1 15m 

3x10* 

Cd  115 

3x10^ 

Calcium  (20) 

Ca  45 

9x10** 

Ca  47 

5x10** 

Carbon  (6) 

C 14 

1x10“* 

8x10^ 

Cerium  (58) 

Ce  141 

9x10** 

Cc  143 

4xlO* 

Ce  144 

1x10* 

Cesium  (55) 

Cs  131 

2x10** 

Cs  134m 

6x10** 

. Cs  134 

9x10"* 

Chlorine  (17) 

Cl  38 

9xlOT 

4x10* 

Chromium  (24) 

Cr  51 

2x10* 

Cobalt  (27) 

Co  57 

5x10* 

Co  58 

1x10* 

Co  60 

SxlO4 

Copper  (29) 

Cu  64 

3x10* 

Dysprosium  (66) 

Dy  165 

4x10* 

Dy  166 

4x10* 

Erbium  (68) 

Er  169 

9x10* 

Er  171  ' 

1x10* 

Europium  (63) 

Eu  152 

6x10* 

(T/  2=9.2  Hn.) 

Eu  155 

2x10* 

Fluoriue  (9) 

F 18 

2x10-* 

8x10* 

Gadolinium  (64) 

Gd  153 

2x10* 

Gd  159 

8x10* 

Gallium  (31) 

Ga72 

4x10** 

Germanium  (32) 

Ge71 

2x10* 
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IULM  AND  UCUUTKMI  TAM  4 

TaMc  4 (roti— d) 


EXEMPT  CONCENTRATIONS 


Element 

(atomic 

number) 

Isotope 

Column  I 

Oas 

concentration 

aCi/ml1 

Column  11 
Liquid 
and  solid 
concentration 
sCi/mP 

Gold  (79) 

Au  196 

2 xlO* 

- 

Au  198 

5x10-* 

Au  199 

2x10* 

Hafnium  (72) 

Hf  181 

7x10-* 

Hydrogen  (1) 

H 3 

5x10* 

3x10-* 

Indium  (49) 

In  113m 

1x10* 

In  114m 

2x10“* 

Iodine  (53) 

1 126 

3x10* 

2xl(H 

1 131 

3x10* 

2x10* 

1 132 

8x10* 

6x10* 

1 133 

1x10* 

7x10* 

1 134 

2x10-' 

1x10* 

Iridium  (77) 

Ir  190 

2xlO* 

Ir  192 

4x10* 

Ir  194 

3x10* 

Iron  (26) 

Fe  55 

8x10* 

Fe  59 

6x10* 

Krypton  (36) 

Kr  85m 

1x10* 

Kr  85 

3x10* 

lanthanum  (57) 

La  140 

2x10* 

Lead  (82) 

Pb  203 

4x10* 

Lutecium  (71) 

Lu  177 

1x10* 

Manganeee  (25) 

Mn  52 

3x10* 

Mn  54 

1x10* 

Mn  56 

1x10* 

Mercury  (80) 

Hg  197m 

2x10* 

Hg  197 

3x10* 

Hg  203 

2x10* 

Molybdenum  (42) 

Mo  99 

2x10* 

Neodymium  (60) 

Nd  147 

6x10* 

Nd  149 

3x10* 

Nickel  (28) 

Ni  65 

1x10* 

Niobium  (Columbhun)  (41)  Nb  95 

1x10* 

Nb  97 

9x10* 

Osmium  (76) 

Os  185 

7x10* 

Os  191m 

- 

3x10* 

Os  191 

2x10* 

Os  193 

6x10* 

Palladium  (46) 

Pd  103 

3x10* 

Pd  109 

9x10* 

Phosphorus  (15) 

P 32 

2x10* 

Platinum  (78) 

Pt  191 

1x10* 

Pt  193m 

1x10* 

Pt  197m 

1x10* 

Pt  197 

U10* 
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TAIU  4 


Bkmcttt 

(atomic 

number) 


Pousaium  (19) 
Praseodymium  (59) 

Promethium  (61) 

Rhenium  (75) 


Rhodium  (45) 

Rubidium  (37) 
Ruthenium  (44) 


Samarium  (62) 
Scandium  (21) 


Selenium  (34) 
Silicon  (14) 
SUm  (47) 


Sodium  (II) 
Strontium  (38) 


Sulfur  (16) 
Tantalum  (73) 
Technetium  (43) 

Tellurium  (52) 


Terbium  (65) 
Thallium  (81) 

Thulium  (69) 
Tin  (50) 


MtxmoTA  nun  MpAtnorr 

TaMe  4 (continued) 

EXEMPT  CONCENTRATIONS’ 

Column  II 


Isotope 

Column  I 
Oat 

concentration 

ad/mP 

Liquid 
and  solid 
concentration 
aCi/ml* 

K 42 

3x10* 

Pr  142 

3x10* 

Pr  143 

5x10* 

Pm  147 

2x10* 

Pm  149 

4x10* 

Re  183 

6x10* 

Re  186 

9x10* 

Re  188 

6x10* 

Rh  103m 

1x10* 

Rh  105 

1x10* 

Rb  86 

7x10* 

Ru97 

- 

4x10* 

Ru  103 

8x10* 

Ru  105 

1x10* 

Ru  106 

1x10* 

Sm  153 

8x10* 

Sc  46 

4x10* 

Sc  47 

9x10* 

Sc  48 

3x10* 

Se75 

3x10* 

Si  31 

9x10* 

AglOS 

1x10* 

Ag  110m 

3x10* 

Ag  111 

4x10* 

Na24 

2x10* 

Sr  89 

1x10* 

Sr  91 

7x10* 

Sr  92 

7x10* 

S 35 

6x10* 

Ta  182 

4x10* 

Tc96m 

1x10* 

Tc  96 

1x10* 

Te  125m 

2x10* 

Te  127m 

6x10-* 

Te  127 

3x10* 

Te  129m 

' 

3x10* 

Te  131m 

6x10* 

Te  132 

3x10* 

Tb  160 

4x10* 

T1200 

4x10* 

T1201 

3x10* 

T1202 

1x10* 

T1204 

1x10* 

Tm  170 

5x10* 

Tm  171 

5x10* 

Sn  113 

9x10* 

Sn  125 

2x10* 
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Min  AND  1 EMULATIONS  TABU  4 

TaWt4(foH— ii) 


EXEMPT  CONCENTBATION8 


Column  11 

Cohtmn  I 

Liquid 

Element 

Gas 

and  solid 

(atomic 

concentration 

concentration 

number) 

Isotope 

aO/ml* 

aCi/ml* 

Tungsten  (Wolfram)  (74) 

W 181 

4*10- 

W 187 

7*10- 

Vanadium  (23) 
Xenon  (54) 

V48 
Xe  131m 

4*10- 

3x10- 

Xe  133 

3x10- 

Xe  135 

1*10- 

1x10- 

Ytterbium  (70) 
Yttrium  (39) 

Yb  175 

1x10— 

Y 90 

2x10- 

Y 91m 

3*10- 

Y 91 

3x10-* 

Y 92 

6x10- 

Y 93 

3*10- 

Zinc  (30) 

Zn  65 

1x10- 

To  69m 

7x10- 

Zn  69 

2x10- 

Zirconium  (40) 

Zr95 

6x10- 

Zr  97 

2x10- 

Beta  and/or  gamma  emit- 
ting byproduct  material 
not  luted  above  with 

1*10“ 

1x10- 

half-life  less  than  3 
years. 

NOTE  a:  Exempt  concentrations  refer  to  products  or  materials  containing  by- 
product materials  in  concentrations  not  in  excess  of  those  specified  in  Table  4. 
Such  products  or  materials  may  be  received*  possessed,  used,  transferred, 
owned  or  acquired  without  registration. 

NOTE  b:  Many  radioisotopes  disintegrate  into  isotopes  which  are  also  radio- 
active. In  expressing  the  concentrations  in  Table  4.  the  activity  stated  is  that  - 
of  the  parent  isotope  and  takes  into  account  the  daughters. 

NOTE  c:  Where  a combination  of  isotopes  is  involved,  the  limit  for  the  com- 
bination should  be  derived  as  follows: 

Determine  for  each  isotope  in  the  product  the  ratio  between  the  concentration 
present  in  the  product  and  the  exempt  concentration  established  in  Table  4 for 
the  specific  isotope  when  not  in  combination.  The  sum  of  such  ratio  may  not 
exceed  Ml"  (i.e.»  unity). 

Example: 

Concentration  of  Isotope  A in  Product 
Exempt  concentration  of  Isotope  A + 

Concentration  of  Isotope  B in  Product  < 

Exempt  concentration  of  Isotope  B _==  i 

'Microcuries/milliliter.  Values  are  given  only  for  those  materials  normally  used 

as  gases. 

’Microcuriet/milliliter.  Solids  measured  in  mkrocuries/gram. 

Filed  with  the  Secretary  of  State  Sept . 28,  1971  and  the  Commissioner  of 
Administration  Sept . 29, 1971 . 
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Mr.  Rogers.  And,  based  on  these  regulations,  you  then  inspect 
and  take  action  accordingly?  \ 

Ms.  Dolezal.  That’s  correct. 

Mr.  Rogers.  But  you  have  only  found  two  that  are  bad;  is  that 
right? 

Ms.  Dolezal.  The  two  I had  reference  to  was  two  times,  let’s  say, 
per  year  where  we  actually  close  it  down.  Those  are  the  serious 
ones. 

Mr.  Roobrs.  You  have  only  had  two  serious  malfunctions? 

Ms.  Dolezal.  Where  it  was  necessary  to  close  it  down,  per  year 
average. 

Mr.  Carter.  What  were  those  cases,  if  I might  ask,  Mr.  Chair- 
man? 

Ms.  Dolezal.  In  one  particular  case  it  was  not  actually  some- 
thing that  came  directly  out  of  our  regulations.  It  was  a case  of  a 
temporary  location  for  a particular  clinic,  and  the  existing  electri- 
cal system  that  was  there.  However,  it  w°s  not  separated  from 
other  parts  of  the  building,  so  that  if  somebody  used  the  elevator, 
the  X-ray  machine  didn’t  work,  and  vice-versa  kind  of  thing. 

This,  of  course,  could  not  be  tolerated.  It  would  cause  a lot  of 
overexposures.  So  we  closed  that  unit  down. 

We  closed  one  down  because  the  filtration  either  had  been  re- 
moved or  some  other  kind  of  occurrence  that  it  simply  was  not 
properly  filtered. 

Mr.  Carter.  You  mean  the  inherent  diaphragm 

Ms.  Dolezal.  It  was  the  actual  filtration  that  slips  under  the 
collimator;  not  the  inherent,  but  the  added. 

Mr.  Carter.  Do  you  have  a mechanism  for  telling  when  the 
beam  exceeds  the  size  of  the  film? 

Ms.  Dolezal.  Yes,  we  do. 

Mr.  Carter.  Do  you  use  that  regularly? 

Ms.  Dolezal.  Yes,  we  do,  with  every  survey. 

Mr.  Carter.  Do  you  ever  have  a case  of  a timer  doubling,  in 
clicking  off  twice  and  thus  giving  a double  exposure? 

Ms.  Dolezal.  We  have  had  that.  Actually,  the  times  we  have  had 
it  is  when  we  had  improperly  installed  certified  systems.  But  yes, 
we  have  encountered  that. 

Mr.  Carter.  Have  you  ever  had  to  force  the  closure  of  an  X-ray 
machine?  Can  you  tell  us  for  what  reasons? 

Ms.  Dolezal.  The  two  that  I had  referred  to  were  occasions.  Now 
this  was  sometime  back,  we  did,  because  of  a timer.  This  was  in  a 
dental  office.  It  was  a malfunctioning  timer  that  simply  didn’t 
operate  properly.  The  particular  practitioner  was  using  a counting 
procedure,  holding  the  button  down  rather  than  a deaaman  switch 
stop. 

Mr.  Roobrs.  How  many  of  the  X-ray  machines  do  you  inspect  in 
your  State  a year? 

Ms.  Dolezal.  Per  year;  this  has  varied  somewhat  because  of 
problems  we  have  with  personnel.  However,  we  inspect  approxi- 
mately 200. 

Mr.  Rogers.  Which  is  what  percentage? 

Ms.  Dolezal.  Approximately  a third;  a third  of  our  X-ray  ma- 
chines. A little  over  a third. 

Mr.  Rogers.  So  you  do  a third  each  year? 
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Ms.  Dolkzal.  Approximately. 

Mr.  Rogeh8.  So  then  you  are  getting  a fairly  frequent  checking? 

Ms.  Dolkzal.  Yes. 

In  this  particular  State,  we  have  felt  that  it  would  be  necessary, 
desirable,  to  do  busy  machines  every  year — in  hospitals— and  other 
machines  every  2 years. 

Mr.  Roobr8.  Is  that  your  entire  State  or  is  that  just  a region? 

Ms.  Dolkzal.  Entire  State. 

Mr.  Rogers.  And  what  is  the  total  number  that  you  have  in  your 
State? 

Ms.  Dolkzal.  It  is  a little  over  5,600. 

Mr.  Rookr8.  5,600? 

Ms.  Dolkzal.  A little  over  that. 

Mr.  Rogers.  And  you  do  a third,  which  you  said  was  200.  I am 
not  sure  that  jibes 

Ms.  Dolkzal.  I am  sorry;  I meant  2,000,  if  I said  200. 

Mr.  Rogers.  So  you  are  inspecting  2,000,  not  200? 

Ms.  Dolkzal.  Yes.  I misspoke. 

Mr.  Rogers.  That  is  all  right. 

Well,  I think  that  sounds  pretty  good.  That  is  better  than  most 
States,  isn’t  it? 

Ms.  Dolkzal.  It  is  more  frequent  than  many  States;  that  is 
correct. 

Mr.  Rogers.  But  you  have  only  had  to  correct  2 out  of  2,000? 

Ms.  Dolezal.  No,  those  were  the  ones  we  had  to  close  down. 
There  are  deficiencies  in  which  we  do  not  close  the  facility.  We 
review  again  and  again.  The  frequent  inspection  has  appeared  to 
get  better  compliance  on  the  part  of  users. 

Mr.  Rogers.  What  about  reinspection? 

Ms.  Dolkzal.  Since  we  have  a little  over  5,600  and  we  are  doing 
that  many  each  time,  they  are  alrhost  all  reinspections. 

Mr.  Rooers.  What  about  if  you  have  found  one  out  of  compliance 
on  the  inspection? 

Ms.  Dolkzal.  We  write  the  report,  which  goes  to  the  faculty. 
They  are  told  of  it  verbally  at  the  time  of  the  survey.  The  report 
requires  them  to  tell  us  in  30  days  how  they  will  correct  the 
deficiency  if  it  has  not  already  been  corrected  At  the  end  of  30 
days,  we  review  what  they  wrote.  If  necessary,  we  will  return  and 
resurvey.  If  they  have  not  responded  properly,  we  resurvey. 

Mr.  Rogers.  It  is  not  an  automatic  resurvey;  it  is  only  if  they 
don’t  send  you  a paper  that  tells  what  they  are  doing? 

Ms.  Dolkzal.  Right.  We  would  wait  the  2 years,  or  whatever  the 
routine  amount  would  be  for  that  particular  facility. 

Mr.  Rogers.  Do  you  certify  all  technologists? 

Ms.  Dolkzal.  We  are  in  the  process  of  getting  certification. 

Mr.  Rogers.  Should  that  be  required  federally? 

Ms.  Dolkzal.  Some  type  of  certification,  indication  of  training 
should  be  required.  It  may  be  that  Federal  guidance  with  State 
certification  may  be  the  way  to  go  rather  than  Federal;  perhaps.  I 
know  in  our  State  we  are  proceeding  and  feel  we  should  certify. 

Mr.  Rogers.  What  does  the  conference  think? 

Ms.  Dolkzal.  The  conference  simply  indicates  that  certification 
should  be  required  as  an  indication  of  training. 
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Mr.  Rogers.  They  don’t  say  whether  it  should  be  State  or  Feder- 
al? 

Ms.  Dolezal.  We  don’t  clearly  take  a stand  on  it. 

Mr.  Rogers.  Do  any  of  your  city  governments  perform  inspection 
functions? 

Ms.  Dolezal.  Not  in  Minnesota. 

Mr  Rogers.  It  is  all  done  by  the  State? 

Ms.  Dolezal.  That’s  correct. 

Mr.  Rogers.  What  relationship  do  you  have  with  the  city  health 
departments? 

Ms.  Dolezal.  You  are  speaking  specifically  in  the  radiation  area? 

Mr.  ROGERS.  Yes. 

Ms.  Dolezal.  We  have  the  relation  if  they  have  any  indication  of 
a problem,  they  talk  immediately  with  us.  If  we  have  any  difficulty 
relating  to  something  or  if  there  is  some  kind  of  a known  problem, 
we  would  get  to  them.  So  we  have  a very  definite  communication, 
but  they  do  not  inspect. 

Mr.  Rooers.  I noticed  on  page  6 you  say: 

Reducing  unnecessary  exposure  may,  indeed,  save  lives,  but  sampling  constraints, 
data  collection  limitations  and  the  nature  of  ionizing  radiation  exposure  effect 
relationships  prohibit  the  individual  States  singly  or  as  a group  from  identifying 
any  specific  life  that  was  saved  or  even  predicting  the  number  of  lives  that  were 
saved  by  a particular  program.  We  prefer  to  leave  such  computation  to  academia, 
the  Federal  Government  and  others  whose  resources  and  interests  can  best  be 
applied  to  the  study  of  this  nature. 

I am  not  sure  of  the  thrust  of  that.  Do  you  mean  the  States 
should  only  be  concerned  in  identifying  a specific  life  before  action 
is  taken  or  to  see  whether  a life  is  affected  before  action  is  taken? 

Ms.  Dolezal.  No;  just  the  opposite.  It  is  very  difficult  on  these 
surveys  of  our  5,600  units  to  say  that,  therefore,  we  have  saved  so 
and  so,  his  life,  in  Minnesota. 

Mr.  Rogers.  You  can  with  pelvimetry.  You  could  probably  count 
that  up  pretty  quickly  from  the  research  that  has  been  done,  I 
understand.  Do  you  disagree  with  that? 

Ms.  Dolezal.  There  is  indication  that  those  types  of  examina- 
tions  could,  indeed,  cause  leukemias,  some  malady  of  the  body;  that 
is  correct. 

Mr.  Rogers.  You  could  probably  count  lives  quickly  there, 
couldn’t  you? 

Ms.  Dolezal.  If  the  assumption  is  made  that  by  preventing  this, 
the  life  has  been  saved,  that’s  correct. 

Mr.  Rogers.  I am  not  sure  I understand  your  statement  then. 
Leave  it  to  academia  and  the  Federal  Government;  you  let  some- 
body else  worry  about  that.  I am  not  sure  I grasp  the  thrust  of 
your  statement. 

Ms.  Dolezal.  The  thrust  of  the  statement  is  basically  that  as 
part  of  our  type  of  program,  we  are  able  to  perform  the  function  of 
assisting  and  reducing  the  X-ray  or  the  radiation.  We  do  not  have 
the  resources  whereby  we  can  count  this  up  and,  therefore,  be  able 
to  compute te  and  do  the  research  to  say  we  have  saved  this  many 
can  cere,  this  many  lives. 

Mr.  Rogers.  So  you  don’t  know  what  you  are  doing  as  far  as 
affecting  people’s  lives.  You  are  just  going  around  and  inspecting 
some  equipment,  is  that  what  you  are  telling  me? 
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Ms.  Dolezal.  No,  that  is  not.  the  case.  We  perform  the  surveys. 
We  then  go  to  the  studies  which  have  been  published  to  be  able  to 
relate  this  and,  therefore,  we  can  calculate  it. 

Mr.  Rogers.  Well,  I won’t  pursue  that. 

Dr.  Carter. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

What  is  your  training,  please,  ma’am? 

Ms.  Dolezal.  I have  a bachelor’s  degree  in  math,  with  a double 
in  physics  and  academic  major  also  in  biology  and  chemistry  and 
education,  and  a master’s  in  health  physics. 

Mr.  Carter.  Have  you  studied  radiology? 

Ms.  Dolezal.  Yes,  that  portion. 

Mr.  Carter.  Ma’am? 

Ms.  Dolezal.  That  portion  that  was  with  health  physics. 

Mr.  Carter.  Do  you  have  a degree  in  radio  technology  or  any- 
thing like  that? 

Ms.  Dolezal.  Health  physics.  It  is  environmental  health,  with  a 
major  in  radiation  control. 

Mr.  Carter.  So  your  job  is  to  go  about  the  State  of  Minnesota 
and  And  dangerous  equipment  or  practices  and  to  stop  them,  isn’t 
it? 

Ms.  Dolezal.  Yes. 

Mr.  Carter.  And  you  have  told  us  you  do  that  pretty  regularly. 

Since  you  have  an  enforcement  role,  would  you  be  able  to  require 
all  doctors  who  do  pelvimetries  to  report  them  to  you  and  then 
make  a statistical  analysis  of  that?  Could  you  require  that?  You 
would  have  to  know  the  persons  and  follow  them,  we  are  told,  for 
at  least  20  years  to  And  out  if  they  have  bad  effects;  is  that  correct? 

' Ms.  Dolezal.  That  is  correct.  We  would  have  a very  difficult 
time  performing  that. 

Mr.  Carter.  Do  you  think  physicians  should  report  on  each 
patient  for  whom  they  do  a pelvimetry  X-ray? 

Ms.  Dolezal.  If  there  is  an  agency  reporting,  either  Federal  or 
State,  if  there  is  an  agency  that  would  be  able  to  collect  the 
information  and  follow  through  on  it. 

Mr.  Carter.  In  other  words,  if  this  is  a prenatal  X-ray,  it  should 
be  reported;  is  that  your  feeling? 

Ms.  Dolezal.  It  should  be  indicated. 

Mr.  Carter.  There  is  no  legislation  to  that  effect,  to  my  knowl- 
edge, anywhere.  Without  such  reporting,  of  course,  there  would  be 
no  statistically  reliable  way  to  determine  what  happens  from  expo- 
sure of  fetuses  when  pelvimetry  is  done. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  I think  those  studies  have  already  been  done,  and 
we  have  a projection  of  what  the  result  is.  I think  the  testimony 
yesterday  gave  us  that  figure. 

Mr.  Carter.  I am  sure  they  did,  but  I doubt  seriously  if  they  are 
very  accurate.  I think  many  physicians  may  have  hesitated  to  say 
the  number  of  pelvimetries  they  have  done,  Mr.  Chairman. 

Mr.  Rogers.  So  maybe  it  is  worse  than  we  think. 

Mr.  Carter.  It  could  be  worse,  yes,  sir. 

Mr.  Rogers.  It  is  possible.  But  the  statistics  from  Washington 
State,  until  action  was  taken,  showed  that  it  was  pretty  bad;  the 
figures  they  gave  us  there. 
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Mr.  Carter.  Beware  of  the  awful  avalanche. 

Mr.  Rogers.  Beware  of  the  X-ray. 

You  do  not  then  concern  yourself  with  the  types  of  procedures 
carried  out  by  the  profession  with  X-ray  machines? 

Ms.  Dolezal.  Not  directly  as  part  of  the  control  program,  that  is 
correct. 

Mr.  Rogers.  Do  they  make  any  reports  to  you  at  all? 

Ms.  Dolezal.  Of  the  types  of  procedures? 

Mr.  Rogers.  Yes. 

Ms.  Dolezal.  In  our  survey,  our  examination,  we  do  find  out  the 
types  and  we  get  indication  of  them  to  compare  with  normal  prac- 
tice to  see  if  they  are  within  the  range  of  normal  practice,  but  we 
have  no  specific  statute  or  regulation  on  that. 

Mr.  Rooers.  But  you  do  gather  those  statistics? 

Ms.  Dolezal.  We  do  that;  that  is  correct. 

Mr.  Rooers.  Thank  you  so  much. 

There  are  some  questions  we  may  ask  you  to  answer  for  the 
record.  We  are  grateful  to  you  for  bein£  here. 

Let  me  just  ask  you  this  final  question.  As  I understand,  only  a 
limited  number  of  States  are  members  of  your  association.  How 
many  belong  to  yours? 

Ms.  Dolezal.  All. 

Mr.  Rogers.  All  do.  I misunderstood. 

Ms.  Dolezal.  All  the  States  belong. 

Mr.  ROGERS.  Everyone  has  joined  the  conference? 

Ms.  Dolezal.  That  is  correct. 

Mr.  Rooers.  Good. 

Thank  you  so  much.  We  are  grateful  to  you  for  your  being  here 
today. 

Ms.  Dolezal.  Thank  you. 

Mr.  Rogers.  Now  on  behalf  of  the  American  Dental  Association, 
we  have  Dr.  Robert  Goepp,  who  is  a member  of  the  American 
Dental  Association’s  Council  on  Dental  Research  and  head  of  the 
section  of  oral  pathology  and  radiology,  professor  of  oral  pathology, 
Zoller  Clinic,  University  of  Chicago;  Dr.  John  Stanford,  who  is 
secretary  of  the  Council  on  Dental  Materials  and  Devices,  Ameri- 
can Dental  Association. 

We  welcome  you  to  the  committee.  Your  statements  will  be  made 
a part  of  the  record  in  full  at  this  point. 

We  express  our  appreciation  for  your  being  here.  You  may  pro- 
ceed as  you  desire. 

STATEMENT  OF  ROBERT  GOEPP,  D.D.S.,  MEMBER,  COUNCIL  ON 

DENTAL  RESEARCH,  AMERICAN  DENTAL  ASSOCIATION,  AC- 
COMPANIED BY  JOHN  STANFORD,  D.D.S.,  SECRETARY,  COUN- 

CIL  ON  DENTAL  MATERIALS  AND  DEVICES 

Dr.  Goepp.  Mr.  Chairman,  Congressman  Carter,  Congressman 
Ottinger,  my  name  is  Dr.  Robert  A.  Goepp  from  Chicago,  111.  I am 
appearing  today  on  behalf  of  the  American  Dental  Association.  I 
am  professor  of  oral  pathology  and  head  of  the  section  of  oral 
pathology  and  radiology  of  the  Zoller  Clinic  of  the  University  of 
Chicago. 

I am  also  the  acting  director  of  the  Zoller  Clinic.  I am  also  both  a 
consultant  in  radiology  to  the  association’s  Council  on  Dental  Ma- 
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terials  and  Devices  and  a member  of  its  Council  on  Dental  Re- 
search. 

I am  accompanied  by  Dr.  John  Stanford,  the  secretary  of  the 
Council  on  Dental  Materials  and  Devices. 

For  the  sake  of  economy  of  time,  we  have  a prepared  statement 
which  is  available  to  you,  and  I would  prefer  to  read  only  some 
selected  highlights.  [See  p.  626.] 

Mr.  Rogers.  That  would  be  helpful  to  the  committee. 

Dr.  Goepp.  Which  would  perhaps  lead  to  questions. 

Mr.  ROGERS.  Certainly. 

Dr.  Goepp.  We  share  this  subcommittee’s  concern  about  unneces- 
sary use  of  X-rayB  and  we  welcome  the  opportunity  to  present  our 
views.  Additionally,  we  have  addressed  certain  specific  issues  such 
as  low-level  radiation  effects,  such  as  the  status  of  dental  radiology 
teaching  issues  which  have  been  raised. 

We  have  addressed  these  in  a separate  document  which  we  have 
submitted  to  you. 

Mr.  Rogers.  It  will  be  made  part  of  the  record,  without  objection. 

[The  document  referred  to  was  not  available  to  the  subcommittee 
at  the  time  of  printing.] 

Dr.  Goepp.  One  of  the  important  issues  is  concerning  dental 
education.  For  example,  the  typical  dental  student  receives  directly 
70  hours  of  instruction  on  radiology.  The  hygienist,  a dental  ancil- 
lary, receives  55  hours.  The  student  receives  supplemental  instruc- 
tion in  such  related  instructional  areas  as  oral  diagnosis  treatment 
planning.  In  other  words,  the  use  of  radiology  sort  of  transcends 
many  aspects  of  dentistry,  and  they  are  not  formally  identified  in 
dental  education  as  an  experience  in  radiology,  but  radiology  is 
used. 

These  courses  in  training,  of  course,  are  tested  in  the  form  of  the 
national  board  examinations  and  State  board  examinations  which 
lead  to  licensure.  Ninety-eight  percent  of  all  eligible  students  take 
the  national  examinations.  For  example,  a review  of  their  perform- 
ance on  this  examination  is  a reflection  of  the  development  of  their 
knowledge. 

But,  there  is  a need  for  encouragement,  and  there  is  a need  for 
support  in  the  implementation  of  improvements  in  radiologic  prac- 
tice previously  recommended  by  the  American  Dental  Association 
-and  other  interested  agencies.  Such  encouragement  and  support 
should  be  directed  to  some  dental  schools,  some  clinical  settings 
and  some  policies  of  health  care  funding  systems,  including  public 
welfare  programs. 

The  exposure  of  living  tissue  to  ionizing  radiation  produces  bio- 
logical effects  varying  in  degree  according  to  the  type  of  and 
amount  of  radiation  exposure  and  the  kind  of  tissue  exporod. 

As  mentioned  earlier,  we  have  gone  into  detail  in  particular  on 
the  interesting  subject  of  low-level  exposure.  As  practitioners  of  the 
healing  art,  tne  dentists  of  the  Nation  have  a primary  responsibili- 
ty to  protect  and  improve  the  health  of  our  people  and  to  insure 
that  everything  done  in  the  dental  office  is  directed  precisely  to 
protect  the  patient.  The  control  of  excessive  radiation,  that  is,  the 
use  of  radiation  beyond  that  required  for  the  individual  patient,  is 
a major  concern  of  dentistry. 
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On  the  other  hand,  it  would  be  impossible  to  maintain  dental 
practice  at  the  level  that  American  people  rightfully  expect  with- 
out the  use  of  diagnostic  X-rays  in  dentistry.  Thus,  we  have  a dual 
rble  to  recognize  at  the  same  time  that  X-rays  must  be  employed 
with  the  most  scrupulous  care  in  order  to  serve  our  patients  effi- 
ciently. 

While  there  have  been  many  activities  on  the  part  of  the  Ameri- 
can Dental  Association  and  on  the  part  of  other  interested  agen- 
cies, we  could  cite  one  here. 

For  example,  the  American  Dental  Association,  along  with  the 
Public  Health  Service,  have  distributed  to  health  agencies  at  the 
State  level  over  100,000  filters  to  improve  the  quality  of  diagnostic 
dental  X-ray  beams  and  over  100,000  collimators  to  restrict  tne  size 
of  diagnostic  dental  X-ray  beams. 

These  combined  efforts  of  the  Association  and  the  Public  Health 
Service  have  resulted  in  an  almost  universal  meeting  of  dental  X- 
ray  units  in  the  United  States,  for  the  minimum  requirements  for 
filtration  and  collimation.  These  are  only  two  of  such  activities 
which  have  been  undertaken. 

The  American  Dental  Association  has  long  recommended  that 
the  use  of  X-radiation  for  diagnostic  purposes  should  be  made  only 
after  careful  consideration  of  both  the  dental  and  general  health 
needs  of  the  patient.  The  deciding  factor  is,  of  course,  the  total 
welfare  of  the  patient. 

The  nature  and  extent  of  diagnosis  required  for  patient  care  can 
constitute  the  only  rational  basis  for  determining  the  need  or  fre- 
quency of  dental  radiographic  examination.  The  Council  of  the 
American  Dental  Association  does  not  agree  with  the  routine  re- 
quirement of  post-operative  radiographs  to  show  proof  of  service 
rendered.  The  issue  of  substantiation  of  claim,  in  effect,  X-raying 
for  bookkeeping  purposes,  is  considered  in  more  detail,  again,  in 
our  additional  statement. 

The  number  of  exposures  to  be  made  in  examination  of  the 
patient  should  be  based  on  the  patient’s  history,  findings  in  the 
head  and  neck  area,  and  all  this  information  should  be  put  togeth- 
er in  order  to  make  a sound  clinical  decision  as  to  what  is  best  for 
the  patient. 

Wo  thank  you  for  the  opportunity  to  make  this  abbreviated 
statement  on  behalf  of  the  American  Dental  Association. 

As  I said  earlier,  copies  of  this  entire  statement  and  additional 
information  of  course  have  been  submitted  to  your  committee. 

Thank  you.  sir. 

[Dr.  Goepp's  prepared  statement  follows:] 
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statement  or 

THE  AMERICAN  DENTAL  ASSOCIATION 
BEFORE 

THE  SUBCOMMITTEE  ON  HEALTH  AND  THE  ENVIRONMENT 
COMMITTEE  ON  INTERSTATE  AND  FOREIGN  COMMERCE 
UNITED  STATES  HOUSE  OF  REPRESENTATIVES 
JULY  13,  1978 

Mr.  Chairman  and  Metabars  of  the  Subcommittee i 

My  name  is  Dr.  Robert  Goepp  from  Chicago,  Illinois.  I am 
appearing  today  on  behalf  of  the  American  Dental  Association. 

1 am  Professor  of  Oral  Pathology  and  Head  of  tha  Section  of 
Oral  Pathology  and  Radiology  of  the  Zoller  Clinic,  University 
of  Chicago.  I am  also  both  a consultant  in  radiology  to  the 
Association's  Council  on  Dental  Materials  and  Devices  and  a 
member  of  its  Council  on  Dental  Research.  I am  accompanied 
by  Dr.  John  Stanford,  Secretary  of  the  Council  on  Dental 
Materials  and  Devices. 

We  share  this  subcommittee' a concern  about  unnecessary  use  of 
x-rays  and  welcome  the  opportunity  to  present  the  viewe  and 
activities  of  the  American  Dental  Association  on  the  safe  and 
effective  use  of  x-rays  in  dentistry. 

Mr.  Chairman,  thejADA  received  your  invitation  to  testify  and 
prepared  a statement  before  receiving  your  specific  questions. 
In  response  to  those  questions  we  have  prepared  a statement 
for  the  record.  But  we  elso  believe  we  need  to  reply  to  cer- 
tain questions  that  have  been  raised  in  testimony  before  this 
subcommittee,  specifically  questions  about  dental  x-rays  and 
the  education  end  training  of  dental  students  in  administering 
end  interpreting  x-raye.  Previous  witnesses  have  criticised 
the  dental  profession  for  supposedly  failing  to  educate  itself 
to  the  possible  health  risks  of  exposure  to  unnecessary  radia- 
tion. Quite  the  contrary  la  the  case.  The  typical  dental 
student  receives,  directly,  70  hours  of  instruction  on  radio- 
logy; the  hygienist  receives  55  hours.  The  dental  student 
receives  supplemental  instruction  in  such  related  Instructional 
areas  as  oral  diagnosis  and  treatment  planning.  The  national 
board  examinations  for  dentists  and  dental  hyglenlats  have  an 
extensive  series  of  questions  testing  — before  licensure  — 
the  knowledge  the  graduating  student  has  acquired  with  regard 
to  radiology  and  radiation  protection.  Ninety-eight  percent 
of  eligible  students  take  this  examination.  This  is  their 
national  board  examination.  We  do  not  believe  federal  legis- 
lation is  required  in  this  regard. 
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The  exposure  of  living  tissue  to  ionising  radiation  produces 
biologic  effects  varying  in  degree  according  to  the  type  end 
amount  of  the  radiation  exposure  and  the  kind  of  tissue 
exposed.  Any  consideration  of  x-rays  in  dentistry  must 
necessarily  balance  these  health  risks  with  health  benefits. 

That  x-radiation  is  a useful,  valuable  and  necessary  diag- 
nostic and  treatment  tool  is  unquestioned. 

Radiation  thrift  is,  therefore,  the  keynote  of  such  considera- 
tions, always  balancing  the  possible  biologic  hazard  or  risk 
against  the  benefits  anticipated  through  the  acceptance  of 
additional  radiation  exposure,  and  alwaya  keeping  to  an  abso- 
lute minimum  the  exposure  levels  utilized  in  deriving  these 
benefits  To  cite  but  two  benefits,  the  diagnostic  contri- 
bution of  radiography  in  the  effective  management  of  dental 
caries  and  the  conspicuous  benefits  accruing  from  the  use  of 
radium  or  x-rays  in  cancer  therapy  are  convincing  examples. 

There  is,  therefore,  cause  enough  to  consider  that  some  delib- 
erate exposure  to  ionizing  radiation  may  be  deemed  'desirable 
or  justifiable.  The  question,  then,  is  in  what  circumstances 
and  under  what  conditions  of  use  this  may  be  prudently  recommended 
and  undertaken  in  the  course  of  our  professional  activities. 

The  American  Dental  Association,  in  cooperation  with  such 
organizations  as  the  National  Council  for  Radiation  Protection 
and  Measurements,  the  American  National  Standards  Institute, 
the  American  College  of  Radiology  and  the  American  Academy 
of  Dental  Radiology,  supports  activities  for  effective  radia- 
tion protection  for  the  dentist,  for  his  office  personnel,  for 
his  patients  and  for  the  public  at  large.  And  since  in  the 
final  analysis  the  responsibility  for  implementing  radiological 
health  practices  and  procedures  rests  with  the  individual 
dentist,  the  Association  has  for  many  years  vigorously  supported 
programs  of  information  and  education  in  these  matters,  both 
through  its  own  agencies  and  in  cooperation  with  similar  pro- 
grams of  governmental  agencies  at  national,  state  and  local 
levels.  All  of  these  efforts  have  been  designed  to  emphasize 
that*  the  use  of  x-radiation  for  diagnostic  purposes  should  be 
kept  to  s minimum,  always  justifiable  on  an  individual  basis 
in  terms  of  a prudent  balance  between  the  expected  yield  of 
diagnostic  information  and  the  element  of  biologic  risk  entailed. 

As  practitioners  of  a healing  art,  the  dentists  of  the  Nation 
have  a-prime  responsibility  to  protect  and  improve  the  health 
of  our  people  and  to  insure  that  everything  done  in  the  dental 
office  is  directed  precisely  to  this  end.  The  control  of 
excessive  radiation  - that  is  radiation  beyond  the  needs  of 
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the  Individual  patient  - it  a major  concern  of  dentistry*  as, 

1 am  sure*  it  ia  with  the  members  of  this  subcommittee. 

Over  the  years*  and  particularly  in  the  past  three  dacades* 
there  has  been  an  immense  improvement  and  expansion  of  the 
dentist's  resources*  enabling  him  to  render  his  patients  an 
ever  higher  quality  of  care.  X-rays  are  an  essential  compon- 
ent of  the  modern  dental  practice*  an  indispensable  adjunct 
to  the  diagnosis  of  many  diseases  of  the  mouth  and  of  the  banes 
of  the  face  and  jaw. 

Approximately  two-thirds  of  a tooth  ia  below  the  surface  of 
the  gums*  and  pathological  conditions  existing  in  relation  to 
the  tooth  root  cannot  be  noted  by  clinical  observation.  Bone 
changes  in  the  jaw  cannot  be  observed  by  means  other  than  the 
x-ray  film  until  they  have  increased  to  such  a sire  as  to  pro- 
duce gross  deformities  or  obvious  systemic  reactions. 

Diseases  of  the  supporting  structures  of  the  teeth  can  be 
observed  in  their  incipient  stages  only  by  use  of  x-ray  film. 

The  presence  or  absence  of  anomalies  in  children's  mouths  can 
often  be  determined  with  x-rays  and  remedied  at  an  early  age. 

The  x-ray  film  is  used*  as  well*  as  an  integral  part  of  dental 
therapy.  For  example*  the  practice  of  endodontics*  the  specialty 
of  sterilising  and  treating  the  root  canals  in  nonvltal  teeth, 
is  totally  dependent  upon  the  x-ray  film  in  order  to  "see"  the 
root  end  of  the  involved  tooth  so  that  it  may  be  treated  pro- 
perly. 

As  a peatoperatlve  measure,  x-ray  films  are  necessary  for  such 
purposes  as  determining  the  degree  of  bone  healing  and  the 
replacement  of  pathologic  areas  with  normal  tissue. 

It  Is  not  too  much  to  say,  then,  that  it  would  be  impossible 
to  maintain  a dental  practice  at  the  level  the  American  people 
rightfully  expect  without  x-rays. 

At  the  same  time,  the  dentist  fully  recognizes  that  x-rays 
must  be  employed  with  the  most  scrupulous  care.  As  with  many 
of  the  drugs  and  instruments  used  in  a dental  practice,  mis- 
use of  x-rays  can  have  harmful  consequences. 

The  Association's  overall  activities  have  concentrated  on  five 
methods  of  limiting  the  radiation  exposure  of  the  patient*  as 
well  as  protecting  the  dentist  and  his  office  personnel . 


These  ere  - 


(1)  Limitation  of  x-ray  beam  alee  to  that  required 
to  expose  tha  film; 

(2)  Insertion  of  metal  filters  x.o  remove  unnacassary 
radiation  from  tha  x-ray  beam; 

(3)  Use  of  highar  kilovoltaga; 

("* ) Use  of  highar  spaad  or  more  sanaitiva  x-ray  film;  and 

(5)  Limitation,  .as  mentioned,  of  tha  frequency  and 
extent  of  radiation  examination  consistent  with 
good  practice. 

For  example.  Association  activities  in  tha  foregoing  areas 
in  cooperation  with  tha  Public  Health  Service  resulted  in 
distribution  to  all  health  agencies  of  over  100,000  filters 
and  almost  100,000  collimators  or  beam  Unitors  for  installa- 
tion in  dental  x-ray  machines  manufactured  before  August  1, 

1974.  This  combined  with  tha  federal  standard  for  diagnostic 
x-ray  systems  and  tha  Association's  standard  for  x-ray  machines, 
mentioned  at  a later  point,  have  resulted  in  almost  100  percent 
of  the  dental  units  in  the  United  States  meeting  or  axceedlng 
the  minimum  requirements  for  filtration  and  collimatlon.  These 
two  factors  are  primary  to  reduction  of  unnecessary  radiation 
to  tha  patient. 

The  Association  has  developed  standards  for  diagnostic  dental  - 
x-ray  equipment  and  dental  x-ray  film  along  with  guidelines 
for  safe  and  effective  accessory  devices  for  x-ray  machines 
and  rapid  processing  devices  for  dental  x-ray  film. 

When  a standard  for  x-ray  film  (American  National  Standards 
Instltute/American  Dental  Association  Specification  No.  22) 
was  adopted  In  1969  manufacturers  stopped  making  the  alower 
spsed  filma  that  had  contributed  in  the  paat  to  unnecessary 
radiation  exposure.  A pending  revision  of  that  standard  will 
omit  the  medium  speed  film  (ANSI  Group  C)  and  will  cover  only 
very  high  speed  products, thus  reducing  even  more  the  patient's 
exposure  time.  According  to  surveys  conductsd  by  the  Associ- 
ation more  than  90  percent  of  the  dentists  now  use  the  high 
speed  film. 

The  standard  for  dental  x-ray  equipment  (American  National 
Standards  Instltute/American  i>enta)  ion 
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Ko . 26)  adopted  in  1974  was  formulated  with  the  assistance  and 
participation  of  many  interests  including  the  Bureau  of  Radio- 
logical Health  of  the  Pederal  Pood  and  Drug  Administration. 

The  information  end  data  obtained  during  the  formulation  of 
that  standard  was  used  by  thi  PDA  in  the  development  of  federal 
regulations  and  performance  standards  for  diagnostic  x-ray 
systems.  The  standard  requires  that  the  equipment  be  properly 
filtered  to  remove  soft  x-rays  which  only  expose  the  patient 
to  unnecessary  radiation  and  do  not  produce  dental  radiographs. 
B«am  limitation  is  also  provided  by  the  standard  to  reduce 
tissue  exposure.  Most  dental  x-ray  equipment  la  designed  with 
circular  beam  limitation.  The  Association  also  has  formulated 
guidelines  for  use  in  its  Acceptance  Program  for  accessory 
devices  for  x-ray  machines  that  will  further  restrict  the  beam 
to  the  shape  of  the  film.  Those  guidelines  provido  for  a proper 
alignment  and  restriction  of  beam  as  well  as  providing  means  to 
eliminate  scattered  x-rays  originating  behind  the  outer  end  of 
the  cone. 

Guidelines  for  accepting  rapid  processing  devices  for  x-ray 
film  have  Also  been  formulated  by  the  Association.  Such  devices 
provide  for  the  handling  of  very  light  sensitive  high  speed 
films  without  resorting  to  the  conventional  darkroom.  The 
automated  system  reduces  errors  and  necessity  to  remake  films 
which  cause  unnecessary  radiation  to  the  patient. 

The  standards  and  guidelines  ere  used  to  govern  submissions 
by  industry  to  the  Association's  Council  on  Dental  Materials 
end  Devices  under  its  Certification  and  Acceptance  Programs. 

By  these  programs  the  Council  establishes,  after  appropriate 
evaluations,  lists  of  recommended  products  which  are  used  by 
the  dentist  in  selection  of  safe  and  effective  materials  and 
units.  The  Council's  programs  provide  that  products  in  dental 
radiology  must  be  accepted  prior  to  being  oligible  to  advertise 
or  exhibit  through  Association  media. 

In  addition  to  technological  improvements  and  development  of 
standards  to  Improve  equipment  and  make  it  safer,  the  Association 
has  continued  its  educational  program  to  provida  the  dentist  and 
his  auxiliary  what  they  need  to  know  about  efficient  technicues 
of  operation. 

The  American  Dental  Association  has  consistently  stated  that 
tho  use  of  x-radiation  for  diagnostic  purposes  should  be  made 
only  after  carefulconsidoratton  of  both  the  dental  and  the 
general  health  needs  of  the  patient.  The  deciding  factor  is 
the  total  welfare  of  the  patient.  The  nature  end  extent  of 
diagnosis  for  required  patient  cere  constitute  the  only  rational 
basis  for  detarmlnlng  the  need  or  the  frequency  of  dtntal  radio- 
graphic examination.  The  Council  does  not  agree  with  a routine 
requirement  of  post-operative  radiographs  to  show  proof  of 
service  rendered.  In  other  words,  diagnostic  radiography 
should  be  limited  to  those  Instances  in  which  the  dentist 
anticipates  that  the  information  he  it  likely  to  obtain  will 
contribute  materially  to  proper  diagnosis,  treatment,  or  pre- 
vention of  disease,  or  ell  of  these.  The  number  of  exposures 
to  be  made  in  the  examination  and  the  history  of  the  patient's 
radiation  exposure,  especially  to  the  head  and  neck,  should  be 
considered  in  making  euch  an  evaluation. 

Thank  you  for  the  opportunity  to  make  a statement  on  behalf 
of  the  American  Dental  Association.  Copies  of  Association 
standards  and  Council  programs  are  available  for  the  record 
if  the  Subcommittee  desires,  le  will  be  happy  to  try  and  answer 
any  questions. 
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Mr.  Rogers.  Thank  you  very  much,  Dr.  Goepp. 

Dr.  Carter. 

Mr.  Cartes.  Thank  you,  Mr.  Chairman. 

When  you  give  a dental  examination,  Dr.  Goepp,  do  you  usually 
do  a full  mouth  X-ray  of  thoee  patients  or  not? 

Dr.  Goepp.  Probably  not.  I would  say  with  the  qualification  that 
we  usually  do  what  is  indicated,  and  tnat  is  based  in  whatever  the 
patient’s  problem  is. 

Now,  if  we  cast  a patient  in  the  light  of  being  an  unknown 
patient  of  which  we  know  nothing  and  tnat  there  is  a full  dentition 
and  there  is  a moderate  incidence  of  the  usual  dental  disease,  such 
as  caries  and  peridontal  disease,  it  is  most  likely  that  a full  mouth 
examination  is  the  best  way  to  gain  the  heeded  information  about 
the  patient. 

Mr.  Carter.  How  many  millirads  does  it  take  to  do  a full  mouth 
dental  X-ray  examination? 

Dr.  Goepp.  These  amounts  have  been  measured,  sir,  but  one  is 
hesitant  to  put  numerical  values  on  these  things  without  qualifying 
such.  We  must  realize  some  areas  are  overlapped  in  exposure. 
Other  areas  are  exposed  perhaps  only  once  or  twice.  Since  all  this 
material  must  be  integrated,  the  numerical  value  may  mean  little 
if  we  apply,  for  example,  800  millirads  to  the  facial  skin  or  the 
facial  area,  we  would  not  expect  too  many  consequences. 

On  the  other  hand,  800  millirads  to  a nearby  area,  such  as  the 
thyroid,  might  have  a far  more  profound  effect  on  the  patient’s 
welfare. 

Mr.  Carter.  Do  you  have  many  apical  abscesses  which  are  non- 
symptomatic? 

Dr.  Goepp.  How  many? 

Mr.  Carter.  Do  you  have  many  apical  abscesses  which  are  non- 
symptomatic? 

Dr.  Goepp.  Yes,  this  is  possible.  However,  what  you  have  de- 
scribed is  probably  the  classic  dental  toothache,  with  the  swollen 
jaw  and  the  acute  distress. 

Mr.  Carter.  What  I am  describing  is  one  in  which  you  have 
minimal  infection  but  which  can  be  seen  by  an  absence  of  tissue,  I 
believe,  in  the  area  of  apex. 

Dr.  Goepp.  You  mean  in  an  X-ray  examination? 

Mr.  Carter.  Yes. 

Dr.  Goepp.  It  is  true  in  dentistry,  we  encounter  a great  deal  of 
silent  disease;  disease  that  does'  not  give  much  outward,  if  any, 
sign.  And  we  do  discover  the  silent  diseases  on  X-ray  examination. 

Mr.  Carter.  There  have  been  cases  of  bacterial  endodontics 
causes  by  these. 

Dr.  Goepp.  It  is  true.  And  it  is  important  to  realize  while  most 
people  think  of  dental  disease  or  the  consequences  of  dental  disease 
merely  as  a disability,  the  loss  of  a structure,  it  should  be  pointed 
out  that  the  case  you  describe  is  a case  where  dental  disease  can 
result  in  fatality,  and  it  does  happen. 

Mr.  Carter.  You  have  70  hours  training  per  student? 

Dr.  Goepp.  Yes,  sir. 

Mr.  Carter.  Is  that  training  usually  with  an  instructor? 

Dr.  Goepp.  Yes. 

_ Mr.  Carter.  For  a small  number  of  students,  is  that  correct?  - 
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Dr.  Goepp.  Yes.  In  the  dental  education  scene  there  is  both  one- 
to-one  instruction  because  of  the  nature  of  the  thing  being  taught, 
and  then  there  is  group  instruction,  and  this  will  vary  in  small 
groups  to  perhaps  entire  class  sizes  for  lecture. 

Mr.  Carter.  Together,  the  instructing  dentist  and  dental  student 
perform  the  X-rays  as  a usual  thing;  is  that  correct? 

Dr.  Goepp.  Yes.  In  an  apprentice-type  like  relationship,  yes,  sir. 

Mr.  Carter.  Of  the  70  hours  total  how  many  hours  each  day  are 
involved  in  this  teaching  and  learning  process? 

Dr.  Goepp.  The  70  hours,  of  course,  are  the  formal  exposure.  I did 
allude  earlier  to  the  informal  exposure,  and  that  is  a student 
treating  a patient  in  the  clinic  may  have  need  for  an  X-ray  exami- 
nation to  follow  the  course  of  a treatment  or  to  explore  new  find- 
ings that  have  occurred  in  the  patient.  He  will  undertake  to  take 
the  patient  to  the  radiology  clinic  and  request  such  an  examina- 
tion; and  then  here  we  have  the  informal  act  of  the  apprenticeship 
learning  with  the  teacher  to  conduct  this  examination. 

There  is  no  good  way,  really,  unless  we  went  over  every  patient’s 
chart,  to  see  what  time  was  spent  on  radiology.  There  is  no  good 
way  to  measure  how  many  hours  that  involves. 

Mr.  Carter.  Yes,  sir.  But  in  formal  teaching,  you  have  70  hours. 
Is  that  just  about  an  hour  or  so  a day  or  do  you  have  more  hours? 

Dr.  Goepp.  These  courses  are  usually  not  scheduled  on  a daily 
basis,  sir,  but  they  may  be  2 hours  or  4 hours  on  1 day  of  the  week. 

Mr.  Carter.  That  is  what  I had  understood.  Actually,  since  ioniz- 
ing radiation  may  cause  difficulty,  are  you  in  the  Association  and 
in  your  relationship  with  other  dentists  mindful  of  the  need  to  tell 
them  the  danger  of  radiation  exposure?  Are  you  informing  them  of 
this  so  they  may  take  care  not  to  give  unnecessary  X-rays? 

Dr.  Goepp.  Yes,  sir,  we  have  several  vehicles  through  which  to  do 
this.  The  first  and  most  constant  vehicle  is  the  monthly  publication 
of  the  American  Dental  Association  Journal.  In  this  journal  there 
are  reports  of  specific  activities.  In  one  of  the  current  reports  is  an 
issue  dealing  with  radiation  safety,  and  these  are  so  pointed  out. 

In  addition,  the  Association  sponsors  scientific  meetings,  partici- 
- pates  in  scientific  meetings  and,  again,  this  particular  council  of 
the  American  Dental  Association  constantly  promotes  and  promul- 

States  knowledge  about  radiation  protection,  use  of  radiation,  so 
orth. 

However,  one  must  realize  that  the  Association  cannot  dictate  to 
each  individual  practitioner  in  our  society.  The  responsibility  rests 
with  the  doctor  who  has  his  hand  on  the  patient,  and  we  have  to 
defer  to  his  decision  on  what  he  wants  to  do.  He  cannot  be  told 
what  to  do. 

Mr.  Carter.  I have  one  more  question  at  this  time,  and  I may 
have  a few  more  later,  Mr.  Chairman. 

Has  an  acceptable  method  been  developed  for  determining  the 
whole  body  equivalents  of  dental  X-rays? 

Dr.  Goepp.  This  is,  again 

Mr.  Carter.  In  other  words,  what  is  the  effect  of  a dental  X-ray 
of  500  millirads  on  the  whole  body? 

Dr.  Goepp.  By  whole  body  equivalents,  do  you  mean  the  whole 
body  exposure? 

Mr.  Carter.  Yes,  sir. 


688 


Dr.  Goepp.  Yes,  sir,  this  has  been  measured  many  times  because 
of  the  changes  in  the  state  of  the  art,  let’s  say,  of  radiation  protec- 
tion. If  we  look  at  studies  from  20  years  ago,  exposure  to  such 
important  tissues  were  detectible,  ana  although  in  actual  numeri- 
cal amounts  rather  low,  they  were  relatively  high  compared  to 
what  one  should  receive. 

Periodically  these  things  have  been  measured  in  the  last  20  to  25 
years,  and  there  has  been  a distinct  reduction. 

Mr.  Carter.  Are  you  careful  not  to  irradiate  the  gonads? 

Dr.  Goepp.  Yes,  we  certainly  are.  And  one  might  think  this  is 
somewhat  humorous,  but  in  older  dental  textbooks  of  several  dec- 
ades ago,  there  are  examples  of' how  to  do  certain  examinations 
which,  for  ease  and  lack  or  equipment,  say,  put  the  film  on  a table 
and  have  the  patient  bend  over  to  get  the  certain  part  of  their 
anatomy,  without  realizing  underneath  the  table  were  gonads,  and 
unless  the  table  was  made  of  lead,  this  is  not  a good  idea.  We  also 
advocate  the  use  of  lead  aprons  in  order  to  protect  the  gonads. 

This  sort  of  thing  has  totally  disappeared  from  the  educational 
literature. 

Mr.  Carter.  Are  your  radiographics  principally  of  the  cone  type? 

Dr.  Goepp.  Again  in  conducting  the  ordinary  dental  examina- 
tions where  the  small  films  are  placed  inside  of  the  mouth,  these 
cones  are  extraordinarily  useful.  In  fact,  the  examination  would  be 
an  adventure  without  them.  These  cones  tell  us  how  large  the 
beam  is  going  to  be,  they  tell  us  the  right  distance  from  the 
machine  to  the  patient’s  skin.  Inside  the  cone,  of  course,  are  incor- 
porated the  collimators  and  filtration  parts  to  characterize  the 
beam,  to  make  the  beam  a certain  quality  that  we  want,  to  restrict 
the  beam  to  where  we  want  it  to  be. 

Mr.  Carter.  Thank  you  very  kindly. 

Mr.  Rogers.  Mr.  Ottinger. 

Mr.  Ottinger.  I have  no  questions. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  How  many  radiologists  do  you  have  on  the  staff  of 
the  American  Dental  Association?  Any? 

Dr.  Goepp.  Perhaps  Dr.  Stanford  could  respond  to  that. 

Mr.  Rogers.  Certainly. 

Dr.  Stanford.  Those  who  would  be  qualified  100  percent  as  a 
radiologist,  there  would  not  be  any,  Mr.  Rogers.  However,  there  are 
several,  one  gentleman  in  the  research  institute  who  has  training 
in  radiology  who  is  doing  research  with  the  inter-oral  source  radio- 
graphic  equipment. 

There  is  the  present  editor,  actually,  of  the  Association  who  has 
a specialty  in  pathology  and  has  a background  in  radiobiology,  and 
then  there  is  also  one  of  the  assistant  executive  directors  of  the 
Association  for  Scientific  Affairs  who  is  an  oral  pathologist  also  in 
the  areas  of  recognizing  effect  of  radiation  as  far  as  dentistry  is 
concerned. 

So  that  while  we  may  not  have  specifically  on  the  staff  of  my 
Council  a radiologist,  we  have  access  to  those  gentlemen  with  the 
training  to  assist  us.  The  Council  also  has  seven  consultants  in 
radiology  appointed  by  the  Association’s  Board  of  Trustees  to  assist 
us.  The  American  Academy  of  Dental  Radiology  also  provides  as- 
sistance. 

[The  following  information  was  received  for  the  record:] 
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Mr.  Paul  0.  Rogers,  chairman 

Subcommittee  on  Baa  1th  and  tha  Environment 

Committee  on  Interstate  and  Poraign  Commerce 

0.8.  Houaa  of  Representatives 

Room  2125 , Rayburn  House  Office  Building 

Washington,  D.C.  20515 

Dear  Mr.  Rogers t 

I want  to  first  express  my  appreciation  as  well  as  that  of 
Dr.  Robert  Goepp  for  the  opportunity  to  present  activities  of 
the  American  Dental  Association  related  to  the  use  of  radiation 
in  dentistry  before  your  Subcommittee  on  July  13,  1978.  Responses 
which  hopefully  will  acknowledge  the  questions  posed  during 
the  hearings  are  enclosed.  In  addition  to  the  material  submitted 
I would  like  to  make  the  following  comments i 

As  I indicated  there  are  no  radiologists  per  se  on  the 
staff  of  the  Council  on  Dental  Materials  and  Devices  of 
ths  Association  however  the  following  are  official  con- 
sultants to  the  Council  in  the  area  of  radiology  and  we 
frequently  call  upon  them  for  advice,  these  consultants 
are  officially  appointed  by  ths  Board  of  Trustees  of  the 
Association. 

a.  Dr.  Ray  W.  Alcox,  Head  of  Radiology,  University  of 
Nebraska,  School  of  Dentistry 

b.  Dr.  Robert  A.  Goepp,  Acting  Director  of  Zoller  Clinic, 
University  of  Chicago  and  a member  of  national  Council  on 
Radiation  Protection  and  Measurements 

c.  Dr.  Lincoln  R.  Manson-Hing,  Bead  of  Radiology,  University 
of  Alabama,  School  of  Dentistry 
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d.  Dr.  Alan  Reiakin,  University  of  Connecticut,  School 
of  Dantlatry 

a.  Prof.  Albart  0.  Richard a.  Head  of  Radiology,  University 
of  Michigan,  School  of  Dentistry 

f.  Dr.  Donald  T.  Waggener,  University  of  Nebraska,  School 
of  Dentistry 

— g.  Dr.  Robert  J.  Nelaen,  Rockville,  Maryland,  a amber  of 
National  Council  on  Radiation  Protection  and  Measurements 

The  council  also  maintains  liaison  with  the  American  A cad  eery 
of  Dental  Radiology  which  has  appointed  the  following  committee 
to  give  advice  to  the  Council. 

a.  Dr.  S.  Julian  Oibbs,  Vanderbilt  University,  Department 
of  Radiology 

b.  Dr.  Gus  C.  Pappas,  Ohio  State  University,  School  of 
Dentistry 

c.  Dr.  William  K.  Collett,  University  of  Florida,  School 
of  Dentistry 

d.  Dr.  James  Miller,  Bureau  of  Radiological  Health,  Pood 
and  Drug  Administration 

The  Council  therefore  does  have  input  from  the  radiological 
area  in  its  decisions  and  recommendations. 

Additional  supplemental  information  on  the  Associations'  activities 
and  the  responses  to  other  questions  from  your  committee  were 
filed  with  you  on  July  13,  1976. 

If  you  should  have  any  questions  X will  be  happy  to  respond  further. 

Sincerely  yours, 

John  w.  Stanford,  Ph.D. 

Secretary 
Council  on  Dental 
Materials  and  Devices 
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cci  Dr.  C.  Gordon  Watson 
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Dr.  John  M.  Coady 
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Mr.  Rogers.  Pathologists? 

Dr.  Stanford.  They  are  pathologists,  yes,  sir. 

Mr.  Rogbr8.  You  indicate  you  are  funding  some  research;  is  that 
correction  dental  radiology? 

Dr.  Stanford.  Yes,  sir.  Within  the  Research  Institute  of  the 
American  Dental  Association  Health  Foundation  there  are  projects 
going  on;  one  of  these  dealing  with  the  modification  and  develop- 
ment improvement  of  an  X-ray  device  which  is  that  whether  the 
source  of  X-rays  is  intraoral. 

There  have  been  some  of  these  pieces  of  equipment  on  the 
market  in  prior  years,  but  because  of  problems  of  shielding  and 
other  problems,  they  are  not  used  as  widely  as  they  were.  But 
these  devices  have  been  worked  with  the  research  that  is  showing 
at  the  present  time  an  improvement  in  image  quality,  less  distor- 
tion of  the  radiograph,  and  there  are  other  benefits. 

There  are  also  some  disadvantages  that  have  to  be  overcome,  and 
those  deal  with  the  actual  use  of  the  device  itself  as  far  as  tech- 
nique is  concerned. 

Mr.  R00KR8.  How  much  money  is  being  spent  on  research  in 
radiology,  dental  radiology? 

Dr.  Stanford.  That  is  difficult  to  say,  sir,  because 

Mr.  Rogers.  Would  you  let  us  know  for  the  record?  I realize  you 
may  not  have  it. 

Dr.  Stanford.  I will  be  happy  to. 

May  I qualify  it,  Mr.  Rogers,  in  that  the  research  that  is  going  on 
with  the  association,  part  of  that  will  be  paid  for  by  direct  dues 
from  the  association  members  and  then  part  of  it  is  by  Public 
Health  Service  grants. 

Mr.  Rooers.  That  is  all  right.  Just  bo  you  can  let  us  know  what 
you  are  putting  in  either  from  dues  or  the  ADA  itself  and  what 
project.  We  don’t  object  to  mixing  of  the  funds.  I wanted  to  know 
tor  the  record  what  is  being  done,  what  are  the  projects,  your 
principal  investigator.  If  you  could  give  that  fdr  the  record. 

Dr.  Stanford.  I will  be  happy  to  do  it. 

[The  following  information  was  received  for  the  record:] 
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PAST  AND  ' CUftittarr  PROJECTS  WITH  COSTS  INVOLVED 

Tlier©  are  several  past  and  current  projects  in  radiology  carried 
out  in  the  Research  Institute  of  the  American  Dental  Association 
Health  Foundation  and  in  the  laboratories  of  the  Council  on 
Dental  Materials  and  Devices.  The  projects  follow  with  approximate 
direct  costs  involved.  Ho  estimate  of  indirect  costs 
is  madei 

1.  Radiation  dose  and  image  quality  for  radiographic 
holding,  aligning  and  shielding  accessories,  1973,  $32,100. 

2.  Intraoral  source  radiography,  1975,  $12,064,  contract 

with  Bureau  of  Radiological  Health.  For  same  project  since 
1973  the  Association  has  contributed  from  membership  dues  a 
total  of  $150,000.  1978  - $25,000.  Dr.  C.M.  Schoenfeld, 

ADAHF  Research  Institute  is  principal  investigator. 

3.  X-ray  equipment,  revision  of  existing  standard  ANSI/ADA 
Specif ication  Ho.  26,  1978  - $15,000,  Council  on  Dental 
Materials  and  Devices  project. 

4.  X-ray  film,  revision  of  ANSI /A DA  Specification  No.  22, 

1978  - $18,000,  Council  on  Dental  Materials  and  Devices 
project. 

5.  Evaluation  programs  for  x-ray  films,  accessory  devices 
to  x-ray  machines  to  limit  beam  size  and  shape  and  automatic 
film  processors,  1978  - $5,000,  Council  on  Dental  Materials 
and  Devices  project. 
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K brief  review  of  projects  being  conducted  in  the  Research 
Institute  follows i 

Radiological  Studies t Automatic  and  manual  processing  of  both 
screen  and  non-screen  radiographic  films  were  studied,  and 
comparisons  were  made  of  spatial  resolution,  sens i tome trie 
analysis,  and  optic  density  variations  in  the  presence  of 
uniform  exposure.  Resolution  was  essentially  unaffected 
by  the  means  of  processing;  however,  a typical  automatic 
technique  required  about  30%  higher  radiation  exposure  than 
a typical  manual  technique.  An  increase  in  processing  tem- 
perature appears  to  be  a more  effective  means  than  an  increase 
in  processing  time  to  reduce  the  amount  of  additional  exposure 
required  for  automatic  processing.  On  the  other  hand,  an 
increase  in  processing  temperature  would  undoubtedly  acceler- 
ate the  time  dependent  degradation  of  processing  solutions. 
This  study  is  part  of  a program  to  optimize  the  quality  of 
dental  films  while  reducing  the  .level  of  radiation  used  to 
obtain  the  films.  These  results  should  be  considered  pre- 
liminary, since  it  did  not  emcompass  many  possible  variables. 

A study  to  measure  the  image  quality  obtainable  by  three 
basic  radiographic  techniques  was  also  carried  out.  The 
radiographic  techniques  included  in  the  study  were:  periapical 
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and  bitewing  radiography,  curved  surface  tonography  and  intra- 
oral source  radiography.  Image  quality  was  measured  only 
In  terns  of  resolution.  Measurements  were  made  in  a spatial 
frequency  range  that  corresponds  to  the  scale  from  gross 
anatomical  detail  to  the  limits  of  resolution  of  the  human 
eye.  The  analysis  of  resolution  was  a measure  of  the  per- 
formance of  the  complete  radiographic  systems  Including  the 
effect  of i the  focal  spot,  the  geometry  of  projection,  and 
the  image  receptor.  The  experiments  were  designed  to  character- 
ise each  radiographic  system  by  use  of  a set  of  variables  that 
could  presently  be  considered  typical  of  each  technique. 

Also,  the  dependency  of  resolution  on  spatial  orientation 
and  the  responsiveness  to  changes  in  image  receptor  speed 
was  measured  for  each  technique,  in  general,  the  results 
reinforced  interest  in  the  potential  merits  of  intraoral 
source  radiography  in  optimising  the  quality  of  dental  films 
while  reducing  the  level  of  radiation  used. 

A program  of  collaboration  with  manufacturers  of  rod  anode 
x-ray  generators  has  continued.  The  goal  of  the  program  is 
to  develop  optimum  x-ray  units  for  intraoral  source  radio- 
graphy. The  collaboration  is  converging  upon  submissions 
to  the  Bureau  of  Radiological  Health  and  upon  the  initiation 
of  clinical  applications  of  the  intraoral  source  technique. 

It  is  believed  that  the  Committee  should  know  that  a number  of 
grant  applications  to  the  National  Institute  of  Health  have  been 
approved  by  reviewing  bodies  but  not  funded  due  to  inadequate 
funds  or  higher  priorities  in  other  program  areas. 
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Mr.  Rogers.  Dr.  Allen  Reiskin  informed  the  subcomittee — per* 
haps  you  heard  him  yesterday — that  a survey  by  Pennsylvania 
Blue  Shield  found  two-thirds  of  the  preauthorization  dental  X-ray 
submitted  to  Blue  Shield  to  be  inadequate  as  a basis  for  determin- 
ing the  efficacy  of  the  proposed  dental  treatment. 

Furthermore,  one  half  to  three-fourths  of  the  films  were  techni- 
cally unsatisfactory.  Would  you  think  that  would  be  generally 
true? 

Dr.  Goepp.  There  are  many  ways  one  can  look  at  situations  like 
t-his,  and  I would  rather  speak  from  my  own  experience. 

It  is  disappointing  to  even  see  one  technically  incompetent  film. 
Nonetheless,  these  things  do  happen  because  as  human  beings,  we 
are  fallible. 

Mr.  Rogers.  Half,  two-thirds  is  a pretty  frightening  figure. 

Dr.  Goepp.  This  is  a large  number,  of  course.  We  must  remember 
included  in  these  numbers  are  films  that  cannot  be  done  any 
better.  In  our  type  of  clinic  we  see  many  patients  that  are  not 
muscularly  able  to  cooperate;  we  are  happy  to  get  a film.  And  it 
does  not  meet  ideal  diagnostic  standards. 

By  the  way,  this  is  also  a point  that  has  been  raised  by  some 
thoughtful  dental  radiologists  that  this  pursuit  of  ideal  standards 
by  which  these  studies  were  measured  are  perhaps  not  really  well 
thought  out  and  are  not  really  realistic.  One  could  ask  himself,  my 
God,  if  three-quarters  of  the  dental  films  are  no  good,  how  come  we 
are  not  all  much  sicker  than  we  are? 

Mr.  Rogers.  Maybe  we  haven’t  had  10  to  20  years  yet  since  our 
X-rays.  I don’t  know  that/answer  yet. 

Have  you  had  an  opportunity  to  look  at  this  study? 

Dr.  Goepp.  I saw  that.  That  is  a rather  old  study.  I saw  that  8 or 
10  years  ago. 

Mr.  Rogers.  Has  it  been  refuted  by  any  other  study? 

Dr.  Goepp.  I don’t  think  that  area  has  been  very  well  studied. 

For  example,  we  point  out  in  our  ancillary  document  that  there 
is  a serious  unnecessary  exposure  risk  associated  with  the  sort  of 
thing  you  are  talking  abou^y~==^ 

Mr.  Rogers.  What  can  we  do  to  improve  that  situation,  do  you 
think,  and  what  does  the  ADA  suggest  doing? 

Dr.  Goepp.  There  are  a number  of  things  that  can  be  done,  and 
we  could  ask  you  for  some  help  in  finding 

Mr.  Rogers.  This  is  what  we  need  to  know. 

Dr.  Goepp.  In  finding  ways  to  implement  what  are  already  good 
rules  and  regulations  and  also  for  some  help  in  improving  the 

3uality  of  dental  radiology  teaching.  We  describe  this,  again,  in 
etail  in  the  additional  document. 

Mr.  ROGERS.  We  have  given  captation  awards  to  schools  of  den- 
tistry to  improve  and  upgrade  the  quality  of  dental  education. 
Evidently  we  still  have  much  to  accomplish  in  the  radiological 
fields  and  I think  probably,  too,  we  are  learning  more  about  the 
effects  of  radiology  and  that  is  bringing  more  emphasis  to  the 
problem,  I presume? 

Dr.  Goepp.  Yes,  sir,  you  are  right. 

Mr.  Rogers.  We  also  have  been  informed  that  90  percent  of  the 
dental  X-rays  in  Connecticut,  for  instance,  are  performed  by  dental 
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assistants  with  no  formal  radiological  training.  Would  that  be  typi- 
cal of  the  country  nationwide? 

Dr.  Gokpp.  There  have  been  a number  of  studies  which  have 
tried  to  generate  information  like  that;  90  percent,  again,  is  an 
attention-getting  number,  and  one  wonders  how  accurate  it  might 
be.  However,  tne  real  issue  is  this:  That  it  is  possible  for  an 
untrained  person  to  conduct  an  X-ray  examination.  The  ADA  has 
fostered  the  conducting  of  X-ray  examinations  by  people  trained  in 
this  matter  which  range,  of  course,  from  the  dentist  to  the  dental 
hygienist,  and  the  dental  assistant.  There  are  courses  available  at 
meetings,  so  forth,  to  renew  the  basic  knowledge  these  people 
received  in  their  fundamental  training. 

Mr.  Rooers.  Do  you  support  the  certification  or  licensing  of 
technologists? 

Dr.  Goepp.  There  is  presently  a timely  issue  in  the  Federal 
Register  which  might  be  useful  in  answenng  that  question.  Right 
now  the  Federal  Register  has  published  about  positive  beam  limita- 
tion devices. 

This  applies  overwhelmingly,  of  course,  to  medical  radiology,  and 
it  is  directed  to  the  subject  of  making  the  beam  the  size  of  the  film, 
which  is  a technologist’s  responsibility.  Every  technologist,  of 
course,  should  know  now  to  do  that  and  should  accomplish  that 
task. 

If  the  Federal  Register  is  placing  so  much  emphasis  on  automatic 
beam  limiting  devices,  then  there  must  be  a problem  there.  These 
people  in  medical  radiology  are  licensed  and  registered.  Apparently 
the  licensing  and  registration  did  not  accomplish  what  was  intend- 
ed. 

Mr.  Rogers.  This  concludes  30  percent  of  the  dental  X-rays  were 
taken  by  dental  assistants  with  no  radiological  training.  So  I pre- 
sume they  are  not  licensed  nor  certified? 

Dr.  Goepp.  That’s  right.  There  is  no  mechanism  for  certification 
or  licensure 

Mr.  Roouts.  What  I am  asking  is,  should  there  be? 

Dr.  Gokpp.  Yes. 

Mr.  Rogers.  Does  ADA  support  that? 

Dr.  Goepp.  No. 

Mr.  Rogers.  Why  not. 

Dr.  Goepp.  No;  for  the  reason  I just  pointed  out;  that  medical 
technologists  are  licensed  and  have  been  licensed  for  a long  time, 
and  yet  great  attention  is  being  paid  to  automating  some  procedure 
that  they  are  all  supposed  to  De  able  to  do  and  they  don’t  do. 

Now  the  question  here,  I think,  at  least  my  answer  would  be  that 
the  issue  is  one  of  education  rather  than  licensure.  Many  evils  can 
be  hidden  behind  licensure.  Licensure  sometimes  supplies  false 
security.  We  presume  the  person  knows  what  he  is  doing. 

Mr.  Rogers.  I am  not  sure  we  can  get  all  these  people  to  go  back 
to  school.  But  a quick  licensure  procedure  could  require  immediate- 
ly a certification  and  qualification.  I am  not  sure  I follow  your 
reasoning  exactly;  otherwise,  I am  not  sure  we  would  even  have  to 
have  licenses  or  qualifications  for  dentists.  I don’t  think  you  would 
put  us  in  that  position. 

Now  let  me  ask  this— I won’t  pursue  that.  I think  any  sugges- 
tions you  have  as  to  how  we  can  correct  these  deficiencies  would  be 
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helpful.  Also,  if  vou  could  comment  to  some  degree  on  the  figures 
of  two-thirds  and  three-fourths  on  the  actual  X-rays  taken  that  are 
not  sufficient. 

How  many  of  the  instructors  in  the  dental  schools  who  are 
instructing  students  in  the  use  of  X-ray  are  radiologists  them- 
selves? 

Dr.  Goepp.  Very  few.  In  fact,  there  are  only  a handful  of  people 
in  the  entire  country  who  are  really  knowledgeable  to,  levs  say, 
the  fullest  possible  degree  today  in  dental  radiology.  There  are  only 
a handful. 

Mr.  Rogers.  Should  that  be  changed;  should  that  be  corrected? 

Dr.  Goepp.  Yes;  I would  think  so.  And  I would  advise,  or  I would 
ask  if  we  could  have  such  help.  It  would  be  appreciated. 

Mr.  Rogers.  In  other  words,  we  really  ought  to  have  radiologists 
teaching  that  in  our  schools;  I presume  medical  as  well  as  dental? 

Dr.  Goepp.  Yes. 

Mr.  Rogers.  And  ADA  would  support  that? 

Dr.  Goepp.  I presume  so.  We  cannot  speak  for  the  Association. 

Mr.  Rogers.  Excuse  me? 

Dr.  Goepp.  We  cannot  speak  for  the  association  as  a matter  of 
policy.  We  have  put  that  forth  in  the  beginning  of  our  statement. 

Mr.  Rogers.  I thought  you  were  testifying  for  the  ADA. 

Maybe  I misunderstood. 

Dr.  Stanford.  Mr.  Chairman,  I think  what  Dr.  Goepp  said  was 
in  response  to  the  questions  that  came  to  us.  We  have  responded  as 
our  opinions  and  the  opinions  of  the  association  or  the  council 
where  official  actions  have  been  taken. 

With  respect  to  the  question  you  are  asking  now,  sir,  it  is  in  the 
area  of  education  and  training,  and  this  is  the  reason  Dr.  Goepp 
was  making  the  statement  that  what  we  are  saying  would  be  our 
opinions  because  we  are  not  in  the  area  of  education.  We  are  in  the 
area  of  materials,  equipment  and  research  and  that  we  would  be 
happy  to  get  you  any  opinion  or  so,  in  that  particular  area,  if  you 
would  so  desire. 

Mr.  Rogers.  Is  there  anybody  here  who  would  know? 

Dr.  Stanford.  No,  sir,  I do  not  believe  we  would  have  anyone 
present  who  could  answer  that  question. 

[The  following  information  was  received  for  the  record:] 

The  association  has  no  policy  regarding  the  necessity  of  an  instructor  of  dental 
radiology  being  a radiologist.  The  instructor  however  should  have  expertise  in  the 
diseases  of  the  mouth  and  should  understand  the  health  effects  of  radiation  as  used 
in  dentistry. 

Mr.  Rogers.  If  you  would  get  us  the  opinion  of  your  people  for 
the  record,  it  would  be  helpful. 

Earlier  testimony  also  revealed  that  in  practice,  American  dental 
schools  teach  dental  students  to  use  X-rays  as  a routine  screening 
procedure  and,  apparently,  most  of  the  schools,  if  not  all,  require 
X-ray  exams  of  all  patients  prior  to  any  treatment;  is  that  correct? 

Dr.  Goepp.  That  is  true  for  some  schools,  sir.  It  is  not  true  for  all 
schools. 

Mr.  Rogers.  How  many  would  you  think?  Could  you  give  any 
rough  estimate? 
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Dr.  Goepp.  I have  personal  experience  with  perhaps  four  or  five 
schools;  I have  seen  four  or  five  that  require  routine  X-ray  exami- 
nation. 

Mr.  Rogers.  Would  you  let  us  know  for  the  record? 

Dr.  Goepp.  We  certainly  can  get  that  information. 

(The  following  information  was  received  for  the  record:] 

Routine  Pull  Mouth  Radiooraphic  Examinations 

A review  of  information  available  to  the  association  at  present  makes  it  impossi- 
ble to  specifically  state  the  number  of  schools  that  require  routine  full  mouth 
radiographic  examinations  of  patients  in  school  clinics.  It  is  estimated  that  the 
numbers  would  be  high  since  many  of  the  patients  who  come  to  dental  school  clinics 
are  from  the  lower  income  group  and  have  not  had  recent  dental  examinations.  A 
full  mouth  radiographic  examination  therefore  would  be  and  should  be  a part  of  the 
diagnostic  treatment  program. 

Mr.  Rogers.  That  would  be  helpful. 

Do  you  think  such  a practice  is  appropriate? 

Dr.  Goepp.  No,  sir.  In  fact,  I noted  it  because  I don’t  think  that 
should  be  done. 

Mr.  Rogers.  I presume  that  would  be  the  basic  ADA  position  on 
that.  Would  you  fet  us  know  that  for  the  record,  too? 

Dr.  Goepp.  Yes. 

Mr.  Rooer8.  What  can  ADA  do  to  help  correct  that  practice? 

Dr.  Goepp.  The  American  Dental  Association  has  taken  the  view 
over  10  years  ago  that  the  radiologic  examination  of  a patient  is  a 
unique  decision  based  on  the  needs  of  the  patient  and  directed  to 
the  welfare  of  the  patient.  In  no  way  could  that  position  be  con- 
strued that  one  should  do  routine  X-ray  examinations.  Nonetheless, 
there  are  still  some  schools;  as  I pointed  out,  there  are  some 
clinical  settings  and  there  are  actually  funding  programs,  some  of 
them  state  welfare  programs,  which  require  routine  examination  of 
a patient  in  order  to  be  paid  for  the  service. 

The  patient  may  not  need  an  X-ray  examination.  These  are  areas 
where  1 think  attention  should  be  directed. 

Mr.  Rogers.  Why  does  the  ADA  say  that  shouldn’t  be  done? 

Dr.  Goepp.  It  has  said  that. 

Mr.  Rogers.  To  whom?  If  you  would  explain  that  to  us,  we  would 
like  to  follow  that  up  and  be  helpful. 

Dr.  Stanford.  The  association  has,  through  the  publication  of 
the  Journal,  said  this  to  the  membership  and  the  Bureau  of  Radio- 
logical Health  of  the  Food  and  Drug  Administration.  We  have 
made  that  as  a recommendation  for  the  position  of  the  council  that 
it  does  not  support  this  type  of  radiograph  or  radiographic  proce- 
dure because  it  does  not  lend  to  the  actual  diagnosis  Of  tne  pa- 
tient’s problem. 

Mr.  Rogers.  Would  you  put  in  the  record  a copy  of  the  notifica- 
tion you  have  given  so  that  we  may  have  it  as  part  of  this  record? 

Dr.  Stanford.  Yes,  sir. 

Mr.  Rogers.  And  we  will  try  to  take  some  action  as  well. 

Dr.  Stanford.  I will  make  the  submitted  material  specific  to  this 
area.  It  is  also  part  of  the  appended  material  in  response  to  the 
questions  you  asked  earlier,  sir. 

[The  following  information  wr  s received  for  the  record:] 
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AUA  KSIT10X  TO  TK1RH  PA«Y  RKJUlmXEfTS 
The  Association  has  published  in  the  September  1976  issue  of 
The  Journal  of  the  American  Dental  Association  its  position  with 
respect  to  ihird  Party  requirements.  The  following  is  quoted 
from  the  guidelines  "the  Association  is  opposed  to  any  third 
party's  policy  or  attempt  to  require  mandatory  submission  of 
radiographs  in  every  case,  or  in  a blanket,  automatic  basis". 

A copy  of  the  guidelines  prepared  by  the  Council  on  Dental  Care 
Programs  is  appended.  Appended  also  is  a copy  of  the  March  1978 
"Recommendations  in  Radiographic  Practices"  from  the  Council  on 
Dental  Materials  and  Devices  which  includes  the  following! 

"The  council  does  not  agree  with  a routine  requirement  of  post 
operative  radiographs  to  show  proof  of  service  rendered". 
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Radiographs:  Interpretation  and  duplication 


The  um  o*  radiographs  by  third  panic*  ha*  bean 
a controversial  matter  for  several  year* 

OuxJafioa*  on  the  use  of  radiograph*  were  ap- 
proved by  the  House  of  Delegates  in  1972.  and  re- 
vised m 1974  Council  interpretations  of  tha«a 
guidelines  were  published  in  Aina  1974  (JADA  U 
12)4),  at  that  time  a relatively  email  number  of  den- 
, li»t*  ware  involved  with  dental  prepayment 

Today  some  30  million  people  are  covered  by 
dental  insurance  plan*  and  that  number  1*  expected 
to  double  by  1900  Because  more  end  more  den- 
tist* are  being  involved  In  dental  prepayment, 
there  t*  • need  to  reemphesire  the  Association's 
positron  on  radiograph* 

Eleven  guf  dittoes 

The  Association  approves  M guidelines  on  the 
use  of  radiograph*  in  dental  care  programs 
— Th#  Association  is  opposed  to  any  third  party's 
policy  or  attempts  to  require  mandatory  submis- 
sion of  radiograph*  in  every  case,  or  on  a blanket, 
automatic  basis 

— Radiographs  shall  only  be  used  for  determin- 
ing the  extent  of  liability  of  the  program,  end  in  no 
case  should  infringe  on  the  professional  judgment 
of  the  dentist  or  on  the  dentist-patient  relationship 
— Radiographs  made  by  the  dentist  lor  hr*  diag- 
noses are  not  the  property  of  the  patient  or  the  third 
party,  they  ere  pan  of  the  dentist's  records 
— fntraoral  radiographs  shell  be  mounted 
— Radiographs  «r*  only  to  be  used  to  obtain  in- 
formation to  clarify  benefits  th*  patient  is  entitled 
to  under  contract  terms 

— Radiographs  shall  be  of  such  quaMy  that  they 
ere  property  diagnostic  for  clinical  evaluation  of 
tha  case  involved 


—Third  party  agencies  shall  not  require  post- 
operative radiographs  unless  it  is  a part  of  proper 
dental  treatment,  or  for  peer  review  purposes 

—Radiograph*  shaft  be  examined  only  by  den- 
tists 

— Radiographs  shall  be  returned  to  the  dentist 
within  ten  day* 

—A  third  party  agency  thel  misuse*  record*, 
either  by  making  faulty  judgment*  from  such  rec- 
ords, or  by  making  determinations  which  could 
not  ordinarily  be  made  without  proper  examina- 
tion of  the  patient  in  question,  could  be  declared 
to  have  an  unacceptable  program  Proper  dental 
treatment  is  predicated  on  a diagnosis  from  many 
type*  of  examination,  and  not  from  the  radiographs 
alone 

— Radiographs  furnished  to  a peer  review  com- 
mittee or  third  party  Shan  not  be  transmitted  to  any 
other  agency  without  wntlen  consent  of  the  den- 
tist 

These  guidelines  have  been  studied  and  inter- 
preted by  the  Council  to  offer  clarification  to  den- 
tists 

The  Association  opposes  any  third  party  atiampt 
to  acquire  radiograph*  for  every  case,  or  on  an  au- 
tomatic basis  in  specific  instances,  when  third 
parties  do  submit  reasonable  requests,  the  Asso- 
ciation advises  that  dentists  comply 

The  Council  cries  iwo  basic  factors  for  determin- 
ing what  is  reasonable  The  first  is  necessity  Ra- 
diograph* should  be  requested  only  when  I he  den- 
tal treatment  process  has  required  them.  Insur- 
ance considerations  sre  secondary  in  this  matter. 

The  second  factor  is  lhai  the  radiograph  should 
be  requested  onty  lor  the  purposs  ofjteterminlng 
liability  and  clarifying  benefits 
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A danbat  a Mcwoa  on  nrt^no*  k>  hono*  IN 
guklal«nat  may  ba  data* mm«)  on  past  axpananca 
Poo t #»par>ancaa,  tuth  M panama  O*  (WWM  by 
tha  raqutahng  parly.  Of  unlulUlad  obligation*  n 
datarminad  m th#  gukHHmat  may  fore*  • dantiat 
10  rafram  from  submitting  r#qu**t#d  radiograph* 
Tha  Council  riilijN  that  in  that#  matter*  in#  <j an- 
tral mu«l  mati  fv*  own  fudgmant  Howovor.  whan 
poo#  p*t<  #ip«Nnc«  it  nof  tha  com.  and  tha  ra- 
quasi  maate  tha  naoattary  condition*  ■!  la  hoped 
that  Association  policy  win  ba  loiiowsd 

in  ita  atudy.  lha  Council  cartMiy  tvamnad  typ- 
ical rsQuaat*  for  poatoparetna  radiographs  Paar 
rrnaw  commrttaaa  found  that#  Mma  vary  affactna 
In  dale*  mining  cartam  mattart  within  tha«r  Jufred'C- 
bon  and  ini  la  idaobfiad  m lha  guidaitna* 

Tha  uaa  of  pottoparafna  radiographs  to#  pur- 
poaaa  othar  than  paar  ravtaw  hat  fraquantiy  baan 
dtapuiad  Although  tha  Counca  racognizaa  a lan- 
dancy  lo  a>pad«ta  solutions  to  problam*  tncoun- 
larad  In  validating  claim*,  n atand*  firm  m it*  potr- 
bon  that  radiograph*  ahouid  not  ba  laaan  aoiaiy 
to  satisfy  tha  raquatt*  of  tha  third  party  Tha  Coun- 
cil amphaaitaa  that  radiograph*  ahouid  ba  takan 
only  whan  thay  banafrt  tha  dantai  haahh  of  tha  pa- 
bant  Alternate  monitoring  mathodt  ahouid  ba 
uMd  m determining  tha  validity  Of  dantai  claim* 
whan  radiograph*  taken  in  tha  examination  or 
Iraatmant  ar*  nonexistent 

Oupbcabon  af  radiographa 

Soma  danbatf  ara  hesitant  to  tubrmt  theu  film* 
to  third  parbat  bacauaa  tha  radiograph  it  a perm- 
anent part  of  a ptbents  dental  racord  Whan  a dan- 
bat  aubmita  an  original  radiograph  for  tiamin*. 
bon.  ha  may  ba  eoncarnad  that  tha  Nm  wi*  ba  mis- 


placed. foat.  or  damaged 

In  maw  of  thit  tha  Council  canvaaaad  severe) 
dentists  tapanancad  *n  prepayment.  who  offarad 
auggaation*  for  eliminating  lha  am**  ritk 

Ona  auggaabon  ia  tha  dual  pack,  which  contain* 
two  filma.  ona  lor  tha  dentist  a racord*.  and  ona 
for  tha  maurar.  ahouid  ha  raguaal  it  Although  tha 
dua>  pack  t*  uaad  and  accaptad  by  many  dantiat* 
a*  a feasible  solution  to  thti  problam.  othar  den- 
bat*  con*. dar  it  an  additional,  unnacaaaary  ex- 
panaa  Dual  pack  (dm  cotta  $13  to  $19  for  a packat 
of  50.  at  oppoaad  to  amgla  pack  film  which  coal* 
»M  lo$t? 

Tha  purchata  of  a dantai  radiograph  duplicator 
i*  a tacond  pottniiai  solution  to  tha  problam  A 
larga  aalacbon  of  commerbaf  duplicating  equip- 
mant  i«  available  at  a mmrmai  coat  of  from  ft  50  to 
W90 

Tha  final,  and  parhapt  moal  economical.  solution 
ia  for  th#  dantiat  to  makt  hi*  own  duplicator  Tha 
nacaaaary  equipment— an  6 « tO-inch  contact  print- 
ing tram*  and  a apodal  autopoad rva  Hm- can  ba 
bought  inaipanahtiy  at  moat  photography  atoraa 
Tha  frama  coala  bat « tan  $10  and  $t5  (and  a pack- 
aga  of  90  singia  ahaat*  of  trim  coat*  about  $11  lo 
*1 2) 

It  «a  important  to  undaratand  that  lighting  is  a 
critical  tiamtni  of  ihi$  procaaa.  and  ahouid  ba  bat- 
ancad  lor  boat  results  Evan  whan  thi»  precaution 
it  lakan.  howavar.  tha  dataiiad  raproduciion  is 
poor  m companion  to  that  producad  with  tha  ul- 
traviolet light  boiaa  uaad  in  danlai  radiograph  du- 
plicalora 

Any  quaationa  concarning  tha  Association  a pol- 
icy on  radiographs  should  ba  directed  lo  lha  Coun- 
cil on  Dantai  Cara  Programs 
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REPORTS  OF  COUNCILS  AND  BUREAUS 


Recommendations  in  radiographic 
practices — March  1978 


Counci  on  Dental  Materiati  and  Oerkae 


The  American  Dental  Association.  through  Us 
Council  on  Dental  Materials  and  Devices,  has 
published  a senes  of  anic  ks  on  radiation  hygiene 
and  practice.  Beginning  in  the  April  1967  issue  erf 
T ht  Journal,  ariickx  have  appeared  on  protection 
of  the  patient  during  radiographic  procedures, 
protection  of  office  personnel  and  dentist,  mod- 
ernisation of  X-ray  equipment,  use  of  fast-speed 
film,  and  proper  darkroom  procedures.  An  up- 
dated summary  of  Council  recommendations  is 
included  here.  In  general,  the  Council  s recom- 
mendations are  a re  publication  of  its  January  1975 
recommendations  and  agree  with  those  of  other 
bodies  m the  area  of  radiation  hygiene  and  prac- 
tice. 

Most  of  the  recommendations  art  self-ex- 
planatory; however,  the  Council  believes  that 
some  comment  should  be  made  on  recommenda- 
tion no.  1,  on  the  frequency  of  radiographic 
examinations  m denial  practice.  The  American 
Denui  Association  has  consistently  slated  that 
the  use  of  X radiation  for  diagnostic  purposes 

it  Baft  whr  iiwr^iBful  tnurttraamS 

EwHtMftnalMliMttwnlMiMnfriiflUa 

patient  The  deciding  factor  is  the  total  welfare  of 
the  patient.  The  nature  and  extent  of  diagnosis  for 
required  patient  care  constitute  the  only  rational 


bases  for  determining  the  need  or  the  frequency  of 
dental  radiographic  examination.  The  Council 
docs  not  agree  with  a routine  requirement  of  post- 
operativeradiographs  to  show  proof  of  service 
rendered.  In  other  words,  diagnostic  radiography 
should  be  limited  to  those  instances  in  which  the 
dentist  anticipates  iKat  the  in/ormation  be  is  likely 
to  obtain  will  contribute  materially > to  proper 
treatment,  or  prevention  of  disease,  or 
allof  these.  The  number  of  exposures  to  be  made 
in  the  examination  and  the  history  of  the  patient's 
radiation  exposure,  especially  to  the  head  and 
neck,  should  be  considered  in  making  such  an 
evaluation.  The  Council's  recommendations  fol- 
low; 

1 Use  professional  judgment  to  determine  the  fre- 
quency and  eatcM  of  each  radiographic  examination 
Determine  the  minimum  number  of  film  exposures  that 
will  produce  the  desired  dognostic  information. 

2.  The  baus  for  film  selection  should  be  the 
maximum  emulsion  sensitivity  (film  speed!  consistent 
wuh  the  image  resolution  {sharpness)  required  for  the 
diagnostic  task  Only  film  of  aa  American  National 
Standards  Institute  Speed  Group  “D"  rating  or  faster 
should  be  used. 

y.  The  tissue  area  rand  volume)  exposed  to  the  pri- 
mary X-ray  beam  (for  each  Trim)  should  not  exceed  the 


iaoa.  vw  «•.  save*  iw  • m 
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Kututmm  coverage  cwumh  w*k  meeting  dwqnou* 
f^qoirttntim  Ml  (lM(il  ftiuMry  WVi  » cyMn- 
(•By  <o#*maied  X-fiy  beam  n «w4.  ihc  beam  itnbg 
(he  fact  tWd  no*  be  more  than  2.73  me  bet  (7  cm) 
«hr«  th«  tottret  toikmdrumict  icgrtmtf  tbM  7 MKimt 
fllcmt  The  bcMiOvould  not  exceed?  31  me  beef  6 cm) 
/ the  tourer  to  Hum  dauncr  it  let*  than  7 me  hex  (It 
cm)  Further  rev ncuon  of  the  beam  M reduce  pMiem 
radiation  e xpoture  n preferred  and  cm  be  obtained  by 
tmaftef  cotttmaiion  tuch  at  rectangular  co&me<joa  or- 
cumKnbed  by  the  aforementioned  circular  hmiti 

4 The  X-ray  machine  thould  contain  a nurmnom 
total  Mt  ration  continent  »Kh  federal  and  «tate  re- 
quirement* In  general,  total  filtration  thou  Id  be  equiva- 
lent to ) J mm  aluminum  up  to  70  kilovolt  (peak  land  2 $ 
mm  for  equipment  operating  above  70  kVipy  (Meet 
detailed  information  can  be  obtained  from  the  Bureau  of 
Radiolof<al  Health  and  uate  public  health  depart- 
menti  > The  nitration  ahouVJ  be  located  m the  ucefut 
beam  at  near  the  X-ray  tourcetfocal  vpotof  the  tube)  at 
It  practicable  Higher  beam  energy  ikV[p)»  a!to»%  de- 
creased eipoturc.  however.  image  contract  it  reduced 
t«  energy  mcreatev  etpeoafly  above  90  kV(py  There- 
fore the  maximum  beam  energy  compatible  with 
adequate  image  contrast  should  be  used 

5 Shielded  open  end  cylinders  or  recianfutar- 
cod i mating  devices  should  be  used  m cotysmciion  with 
I he  long -cone  technique  The  combination  of  these  de- 
vices and  techniques  »iH  reduce  the  amount  of  scatter 
radiation  reaching  the  patient’s  tkm.  Ail  nattered  rad.- 
ation  should  he  eliminated  or  con  famed,  escept  for  that 
occasioned  by  the  passage  of  X rays  through  the  tissues 
to  reach  the  film 

b Espose  the  X-ray  film  property  Film  exposures 
should  be  established  for  optimal  density,  using  com- 
plese  development  Films  should  be  processed  under 
the  fdm  manufacturer's  recommended  conditions  with 
proper  processing  equipment  Image  development 
should  be  tuenJcd  to  produce  the  maximum  film  den- 
sity for  the  different  X-ray  esposures  used  without 


mfecaag  tgafkiat  chetaucgf  fog  (htrttpowrt  cor- 
rected by  underdevelopment  subject i the  patient  and 
office  personnel  to  unnecessary  radiation  and  may  re- 
sult m loss  of  dmgnostK  information  m (he  resulting 
radiographic  image 

7.  Leaded  aprons  should  be  used  on  aA  pafieatt  to 
prevent  unnecessary  radiation  of  the  gorsads  and 
thyronJ  glands 

I Never  hold  a film  w place  foe  a patient  Use  film 
holder s.  bite  tabs,  or  other  methods  to  position  the  Mm 
during  exposure 

9 Unless  protective  shielding  is  provided  for  the 
operator,  the  mstaSatioa  should  be  so  arranged  that  the 
operator  cm  stand  at  least  v*\  feet  from  the  patient  end 
outside  the  path  of  ihe  useful  beam  when  esposures  are 
be  mg  made  Work  loads  of  more  than  30  mamp  minutes 
pe*  week  may  require  the  use  of  aa  adequately  shielded 
screen  Information  on  shielding  design,  trie  tod  hi  g de- 
termination of  barrier  requirements,  cm  be  obtained 
from  ” Dental  X-ray  protection  NCRF  report  no  >5." 
National  Council  on  Radiation  Protection  and  Meas- 
urements. Washington.  DC.  1970. 

10.  Sute  radiological  heahh  personnel  or  othe t qual- 
ified e spent  (see  NCR  Preport  no  JJ)  should  periodi- 
cally conduct  radiation  protection  surveys  < including 
personnel  monitoring  quality  control)  of  your  office  so 
that  adequate  measures  can  be  taken  to  protect  the 
health  and  safety  of  all  patients  arwf occupationally  ex- 
posed personnel  at  ad  times 

II  Continue  education  in  radiology  as  wen  as  m 
other  areas  of  dental  practice 

In  essence,  the  decision  to  use  diagnostic 
radiography  rests  on  professional  judgment  of  its 
necessity  for  the  benefit  of  the  total  heahh  of  the 
patient.  This  decision  having  been  made,  it  then 
becomes  the  duty  of  the  denial  professional  to 
ptoduce  a maximum  yield  of  information  per  unit 
of  X-ray  exposure 


Mr.  Rogers.  Thank  you  so  much.  That  will  be  helpful. 

Dr.  Stanford.  Mr.  Rogers,  may  1 add  a statement? 

Mr.  Rogers.  Certainly. 

Dr.  Stanford.  A moment  ago  you  asked  about  the  radiologist 
and  the  teaching  of  the  student.  Again,  as  I indicated,  I will  obtain 
an  opinion  on  the  Council  of  Dental  Education  of  the  association 
for  you. 

I think  it  must  be  recognized,  however.  In  part,  that  the  request 
for  the  specialty  which  was  included  in  the  statement  by  Dr.  Reis- 
kin,  I think  should  be  commented  on  because  I am  concerned  there 
might  be  a misunderstanding. 

I think  that  it  should  be  understood,  sir,  by  the  committee  that  it 
is  not  an  action  that  has  been  taken  so  far  by  the  house  of  dele- 
gates of  the  association  in  not  approving  a specialty  for  radiology 
and  approving  it  as  far  as  other  areas  of  dental  training.  It  is  not  a 
matter  of  it  being  a discrimination  against  the  area  of  radiology.  It 
was  a moratorium  on  all  specialties,  the  formation  of  any  new 
specialties  at  all,  and  it  was  governed  in  part  by  the  feelings  of  the 
profession,  but  also  in  part  by  the  public  who  did  not  desire  to  see 
this  diversification,  this  continuous  making  of  a specialty  in  the 
area  of  dentistry;  that  they  wanted  to  go  to  a person,  dentist,  who 
they  could  go  to  as  a general  person  to  take  care  of  themselves  as  a 
patient  ana  not  have  all  of  the  specialty  areas. 

This  is  under  continuous  reexamination  every  year.  I am  sure 
our  house  of  delegates  will  be  considering  it  again.  Therefore,  for 
the  record,  it  should  be  made  clear,  sir,  it  was  not  a discrimination 
against  the  area  of  radiology,  as  far  as  a specialty  is  concerned. 
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Mr.  Rogers.  I can  understand  you  might  not  want  a radiologist 
in  every  dental  office.  I am  not  so  sure  but  what  you  would  want  a 
radiologist  teaching  dentists.  I think  there  is  quite  a difference. 

I think  we  would  like  to  have  your  comment  on  that  for  the 
record. 

Dr.  Gokpp.  May  I also  speak  to  that  issue,  sir? 

Mr.  Rogers.  Certainly. 

Dr.  Gokpp.  I agree  with  your  last  comment.  In  fact,  that  is  part 
of  what  I wanted  to  say.  My  persona)  opinion  is  there  should  be 
some  recognition  for  people  who  have  developed  expertise  in  radiol- 
ogy. Whether  that  is  a specialty  or  whatever  the  label  is,  there 
must  be  some  recognition. 

My  earlier  comments,  affirmative  to  this,  were  in  the  case  of 
what  you  just  described;  the  dental  school.  Certainly  the  teacher 
must  be  far  more  armed  with  knowledge  than  what  the  student  is 
expected  to  know  in  order  to  practice.  We  must  realize  this  morato- 
rium exists  not  by  some  Hat  or  arbitrary  decision.  There  is  a public 
mood,  frustration  at  being  thought  of  as  parts  and  pieces  and  the 
public  is  concerned  to  have  one  person  to  relate  to,  to  be  able  to 
take  care  of  them. 

This  has  even  been  evidenced  in  action  by  Federal  regulation  or 
suggestion  on  the  part  of  medical  schools  to  train  more  general 
practitioners  and  train  less  specialists,  and  the  ADA  has  gone 
along  with  that. 

Mr.  ROGERS.  I think  there  is  no  disagreement  on  that. 

I am  thinking  we  are  getting  to  the  point  of  how  they  are 
trained,  and  probably  70  nours  is  not  a sufficient  training  for 
someone  who  Is  going  to  make  judgment  on  use  of  X-rays  in  many 
areas.  And  I expect  when  you  nave  a radiologist  who  may  take  3 
years,  not  7 days,  or  10  hours  or  8 days,  4 hours  1 day,  2 hours 
another  for  a total  of  70  hours,  but  3 years  of  training,  then  I 
question  whether  we  are  giving  sufficient  training  to  the  general 
practicioner  of  dentistry  on  how  to  use  X-ray  equipment. 

Dr.  Gokpp.  Yes.  We  must  be  careful  with  tne'term  radiologist. 
We  are  not  speaking  of  the  general  radiologists  who  raise  from  the 
medical  profession.  We  are  talking  about  radiologists  who  have 
expertise  in  the  diseases  of  the  mouth. 

Mr.  Rogers.  I understand. 

We  are  also  talking  about  someone  who  understands  the  effect, 
the  health  effects. 

Dr.  Gokpp.  Yes,  this  would  go  with  knowledge  of  the  diseases. 

Mr.  Roobrs.  And  the  fact  one  would  know  how  to  take  a picture 
where  three-fourths  of  them  are  not  bad. 

I just  think  we  need  your  thinking  on  whether  some  change 
should  be  made  in  the  qualification  of  those  teaching  radiology  m 
the  dental  schools. 

Dr.  Gokpp.  We  have  addressed  some  specific  requests  in  our 
ancillanr  document. 

[Testimony  resumes  on  p.  666.] 

[The  following  material  was  received  for  the  record:] 
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Quality  Assurance  in  Dentistry 

In  response  to  desires  of  the  dentists  as  well  as  the  public  the  association  has 
prepared  a report  on  "Quality  Assurance  in  Dentistry1’  and  a copy  is  appended.  TTiis 
report  is  a reslut  of  a contract  to  the  American  Dental  Association  with  the  Health 
Standards  and  Quality  Bureau  of  the  Department  of  Health,  Education  and  Wei- 
fare. 


Quality  Assurance 
in  Dentistry 

Executive  Summary 


\\  j Ih  afih  {Molt  vti.it i.< I, « .h  It  (U  t it 4 vf  tv  rt  vi«mvil>l«  l«> 
lilv  p.|*n  |,|>  t.  4 On  I4l!  hf  |W"1  lilt  t flint  M -* | a.tivll»i|  if  1 
Hit  I. til.  v pep.,  iluKmnit,  j|i|mi)i(iiti  frr.tfnit  lit  |il in 
mill*  jml  tlx  jw.it  ituxi  i.l  i jfi  » it  1 1 a li»t*li  |<  ii  | ill  iihii 
|tt  It  in  i 111  IHIkI  (lilt  Until  It  If  I 0 riliJlK  llluti,  lilt  ptufi  t. 

tHWl.tl  It  IV  lallv  4 ta.pt  I alt  it  tt  it  I.  jltlMlI  41*.  IK  tt  V 111 

v.|li  v’.i+Milli.|J  fin  | Hi  I tin  t iilil  III  ^llli  (I  .ilmtiit 

VII  1 ,.v  a|*fi|iitlt  Ii  itillf  III  ill  lt(4l  silhlil  J|l|ill|,mlv  41 

l it  1 lif  .if  ti  if  1 til  tafaMift,  |tt  illVIltl  til.  I I iMIWIUKI  llllttl  III 
jt.ittii  « | » iliiitt  tn  < iitltiiMiiii^  4tl.11  nil'll. 

1 4.1  ijit.tfitt  i4  ilt  nfaf  1 41 1-  l4i.it  Amt  t w .in*  1 njt'\ 

tv  1 1 nit  <h  t it  l.\  llw  iktfi  JttuK  if* mil k « nl  « tit  itlitl.nv 
fMitnttv  Hill  flit  itltft  living  11  vt  1 »l  |>lt  » 1 nfiv  »•  It  t It  - 
itl.j.i.  v 1 l.t  i,  11  ility  i>f  1 1,  I t jir  it  1 1 it  t tl  In  Amt  it 
taut  li.ivtttti.  hat  min  lit  1 it  ilia  huh  tilt  tl  in  Otfail 
\<n  Im'i  t Vpln  .1  ijitjltlv  4tv111.mil  vitUinv  lain  1111 
| lit  mt  nit  <4  III  ill  ItkHUlt  ill  l4l.ll  lilt  ll.lt  t»J  Ijlullll  iv 
»t  Ii  ■<  llw  jwiifi  ttimi  Im  In  t i-v  tt  In  Ik 

III  |<lft  l'fTft  1 4*1  At:w  ilt  411  Dttllll  A tvj«  l.ll.lM)  4 li- 
lt »i  *1  .in  |H  itn  milt  1 twill  it  1 tt  tilt  flit  I Ii  4I1I1  Nf  .tiHl.tnlv 
and  nmlili  Him  411  1 IfNUHl  <if  flu  I )<  |t4tf mt  i>l  nl 
III  llllt.  htlill  4?l*<tl.  4tlll  \\l  II4II  ft.  vtmlv  1 llffl  til  l|M.|]l1V 
4 % tin  .tiw  • tt  In  iltt  v tn  tit  iiftvfrt  lit  \t  4i  1 ii  t ll»», tv  tv 4 ri 
■ litt  « ft  1 1 Inn  4 n | (t u litifa  .ifnitl  1 >t  4 >4i  tit.  1 1 ijn.tlil  t 4t.ni- 
41H  1 n H ■ It  | ll«  if  would  In  jHiifrvvnni  tilt  1 n if . . I . pin 

f>t-l-MI..II.  .■  t I ft  tl'lf  llltl  ,1  V|Kl|ltl\  | f.|  l, III  vflit.lt  |1  li- 

lt nil.  Ik  ll.tf  I lit)  il  4 1 a hit  |4h  >|ti  till,  cl  ill  « if  .»t  1 41 1 

OHirwftoA  of  Ow A»Mtnk«:  \ t,  n,  I.  ..f  itn  lit.  1 it. it. 
lll'ol'l.  It  jn  -ItViMlnh  lif  .4  lit  flinftitllt  cl  I jtl  4I  it  V -tttni- 
4IM  I 4IH  I It  f lift  Mil  IN  1 II  Hit  I l.t  j!M1|h|t|  v tlf  i I llllt,  4tt 
.tfli  1 1 1 1 if  tt  IV  1M4I U In  vt  lilln-vt/1  ti  11  t.il  t.l  (In  molt 
j.llMIIIIH  tlf  lit  EuiltllHIV 

f'liitlitt  4tvi1t.ini  t it  lln  .iv v«  vtnn  nl  111  nn  itini  • 
mt  tit  if  ■>,  fnihfnw  nl  .if  a -nl.  fin  ijn.tl.li  i4  1 jit  .toil 
fin  iitipli  i>m  iiMhhi  1 4 41  it  in-titt.nt  . I .iiil*<v  In 
« ill  tt  1 11141  nt  ji  ii  tn  tni|timt  fin  1 1»,  ,j  1 1 1 1 nl  i .ut 
mi'ti  iitl 

I1.*  llw  |.tir|*tv4-t  i if  lint  pftijt-tt.  4 >jc.tli1t  4wiii4nti' 
it  tii  m,  iltii  ,t  It  til'll  In  tt  4 iK  nf  4I  < art  1 1 .tit  1 .it ii h 1 |ntv 
liiaiit  llX  1 1*4.  I«  1 lint  i'll  ti  il  In  Ik  .1  nn  final  t.l  • t .iln.il 
• * * *£  Ok  ijtulitv  of  tit  Itlal  t 4ti  tml  11  tt  Im  It  v flit-  Ini  It  iv*  injJ 

vtt  jit  


1 v«  |i  v Im*  .in  at jhi  t t*f  tl.  Mini  1 .in*  In  lw  rv ald.tfctl, 

2 1 tljlilitlntn*  4 tilt  M4  Ii w 1 |iia4v I > ilt  11I4I  t ,»fi-  jihI 
1n.1V  in,;  Hum  i f vn  tt  ti  I itfrt  v tif  ifiiaJltV  lln'  tUlMlilil  f.H 
n v it  tt  , 

1 * tHitpjitni!  lln’  tan-  lhal  hav  #vt  natty  Ufii  <*»rn 

vt  tlf»  tfn  1 nfi  n.t, 

4 tualt'iii!  4 |h  1 r judcim-of  on  ijttatity  luvtil  on  tlu- 
r<  vt.lfv  of  On  1 1m1p.1nt.Mi, 

% at  Inn;  «m  flu1  rt  vtilfv  of  flu*  i-v  alnafinn  tn  i.wriif  any 
tit  fit  U*tK  tt  v 1 14 -ft  it, 

f>  awn  1 fit  it  M lionv  halt-  LiiimjIiIc  tin  pat  I on  llwr 
ilt  tin  «v  of  van  In  improving  flu-  ihhiii.i1  tlt-lu  m vu- 

ft  hi  Oir.m^lt  i-tlut -ifiot. 

I luv  ti  ut  i.il  tuition  flu-  tft  | tv  to  4 ijii.ility  .ivviitami 

tt  til  II.  Util  vf,  til  I tlt.f  M\  IIK  lutll-  V|K  « tfu  f .M  fill  V VIK  ft  .IV 

lln-  nn  nil  h I nl  ilt  1 ill  vtt  anti  pain  nlv  vt  ltd  tt  ill  |V4I(K  l|UU', 
flu  vnntitv  iif  I till  Will.lt  toil  filth  tivvtl.  tin’  ap|Wlvlt  II  to 
nn  4 tut  1 m«  1.1  of  |1h’  « ait’  -k litallt  jfiv in  .uni  (tn-  Ii .How- 

Up  44  flout 

.A  1I1  tfi  nt  tuin  vln  mi  ft!  In-  made  lii'ri'  ImUici-ii  iptalilv 
avv.ti.out-  an il  i|U4fitt  4w<  wiui'iif  l^nal.fv  atvi-wint  nl  iv 
tin-  nn  tturitmtit  jili.ivi  t.l  ijir.tlify  awtirami-  amt  in- 
4 ln.lt  v null  lln  lit  vf  four  vfi  pt  (Ju-lhtv  avMIM.ut  iJ.M-t 
U uhnI  UK  4»llt-OU  III  anti  IIhI.hIi'V  llliplt  im-ntahoii  of 
an.  iKti-vt.ni  (lianK'-v  to  ounil.iin  in  impiovi*  Ok  ijujI- 
if v 1 if  i ,nt  In  iiiC  tl»  In  t it  0 1 lot  .fivliiK  fiuit  iv  t (tn  t.i I Inf 
lit  1 v lupine  a vv  tf.  mi  fltal  t»  ill  trujif  nn-  lln  ilclutiv  nf 
. in  Hit  ft  avi Hit  (ih  1 1 alnatni^  1W11I4I  van-  fmnt  on 

On  1 1-  4(i  4 1 

1 vnpiHMliiii!  i».kkI  (It-itfal  iw.Kltvv  llnunjtli  linclilrulif- 

nn:  if  t 1 1 1*  at  mu \ and  < f Ik  u lit  1 It  mt  ntt. 

2 iilt-itlifv  ini*  art-.tv  of  tit  nl. if  pt.vtfht-  OmI  nn  0 on- 
pi.  .1 1 im  nl , 

l |w.t\  nlinj*  oturnMitf  i-tlut  alimi  tu  ilt-nltvfv  and  On  11 
.in t if  1. 11  it  v ,tf  a m it  |Ih  11  pr.KlKt 

11m  im-i  0 l.n  iju.il  t\  .hd.mihc  vyvfi  inv  lit  Oc.ilivtu 
wav  lii-ik*lil(-iH  (I  in  1«f72  In  |iavv.ii!i-  of  On  I'rofi-wn mat 
Sf.iml.trOt  fti  v it  n Ori*4Ui/.itmu  (I'MHH  It  ipvl.itum 
l hit  Ii  tit  ial  law  iv  v jh  t Oh  ally  1I111  vied  t<m  an  I iiumttof- 
Ui|*  al  4 |N«r  Iv v 1 I apiNi^Klalt  iit  »v  .iimI  ipi.tfily  of  i.irt- 
p.ml  fi  4 nnilt  r lot  It  mt  (HoVtamv  Kiujiniiviltilitv  l«w  mi- 
jilt  iih  iifati«,ii  of  flu-  I'SIUMjm  at  flu  h Ottal  1.  1 1 lln-v 
w il  Ii  thi  IIimIOi  Sf  (ikLimIv  an.  fgnalilv  Hun  an  (HMJB). 
In  iltfi-.  rslill  rrui  m ailnifit  v fi.m-  IikiiviO  on 
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un  — imtodmg  ih  iiIjI  t are — |«iatidid  m iitsfiliifnnMl 
u-Jimp  ruth  t«  hospital*  that  Is  paid  l<4  tmdrl  It'tlrrjil 
)«<«r4mi  llimnii.  at  the  PiHd  has  KJlnnl 

rt[«  iirni  r in  rr»  irw  of  hospital  < are.  it  now  r\(vimh  rt* 
frill  M ■*itl«r>r4l>  — At  tlir  law  (onlcmplitri!-ln 
ounitnlitiilKioji  (auilndalm))  1 arc  With  thi%  rijiamioo. 
(Kr  (Until  |«nf(^tkin  will  i'mi  lr  laird  with  ajoahl) 
MihriiH  r Iktli  liaet  urn  let  ihf  hxh  id  miwUlr  1 hr  im- 
|Wit  will  hr  frit  try  imitc  ihaIiInmi'Ii  who  ilrliter 
ran-  dial  it  paid  In*  under  fninill)  funded  |>cngi»mt  at 
wr  tl  at  |wi«  atr  |g  t-|  sa*  merit  jirugramt 

Anodm  Uii»  tontrdwiling  In  live  nrg«  my  lm  ajuality 
Minnna  m dri>lttfi>  it  the  ntniljf  n/  iKf  mrilufl  |vo 
frttion  Mmt  of  the  rrmnli  in  ipnahls  jstorame  in 
HM'ilu  Inc  hat  hern  in  term*  ad  mkxIm  jl  mr  ill  lnil(  d m 
liiopilili  Ihr  hospital  setting  lends  Mu  II  moo  irvlil) 
In  ipiahlt  ntifw  than  do  pm  off  dhri  htnnc  d lW 
irntrafoatKW  of  |*«lilh«orn.  |U)imli.int  ntcoli.  tml 
lltr  frUlnr  sUmlardi ra* ton  of  media  a!  retool  lmm« 

1 l»r  mnlidt  Mil  hat  Irrn  Kin  v in  developing  models 
of  luhriwr  ami  it  PMirirfl)  muting,  though 

cAutmaitly,  into  rjiiality  nwnntc  l«f  imlniU 

lory  iJfr 

A chslimfton  thou  hi  lie  node  In  tween  rpiahti  muu- 
ante  and  |tet  r let  lew  at  it  it  ttunnimily  Inm  n in  <h  n- 
tntn  Both  iati|i/s-  the  (<mmi|4  of  rn  irw  of  tau  l*>  a 
group  of  |k‘rft  Kitlw  r tan  hr  a irlmlr  lot  ik  mamslrat- 
tng  high  rpiality  and  for  klrntiftiug  |*nl*lin»s  lit  dental 
rarr  Mow  rt  cf , at  ttirrt  ntl>  nndeftfund.  tin*  |U  e«  let  lew 
tytti  m it  rulrfrtl  through  gm-t  amet  of  nlU  r a rlenlul. 
a patient,  or  ■ thru!  party,  whtreat  iptditv  assurance 
pftgrttm  irtlr*  dental  tare  041  an  ongoing  luot 

The  Atww  lafion't  pcnpil  had  ihrix-  olipxlort  lltr 
first.  at  mentioned,  wat  to  nlentifv  ami  detenfir  tpiahty 
attwraiKr  *)  ilrmi  oirrrnlh  liei  ng  nuil  to  rt  aloafr  den- 
lal  rare  T lie  up  tttlrtnt  mn  l*e  rt|H  rating  in  hospitals, 
gnmp  prattKrt.  drutal  school  tfimral  faidilie*.  or  pri- 
i*lr  |»r  at  h tinners*  oflkrt  They  alto  may  la-  lived  lay 
third  juris  tarm-tt  A Aftund  olrtettiir  wat  to  uk  ntdi 
and  desriop  ifiaiity  as  Moaner  mmlrls  that  could  Ik* 
u«rd  for  dental  tare  evaluation  The  mauh-i  m model* 
telex  led  w rrr  to  t 1 inform  to  the  nredt  of  ileMittry  and  la 
re«|uiremenlt  in  the  PSHO  law 

It  wat  anlH  ijvatrd  that  no  tingle  mod*  I tunlil  at-wn 
modate  all  clr  lurry  tplom  and  that  different  mmtel*  of 
rvahiatmn  wimM  lir  rcxpunxl  to  1 orrctpnnd  to  thflerenl 
dental  itre  delivery  tettrngi  Tlw*  mok  li  were  to  lie 
ilesrlnpid  for  pioilJe  Told  testing,  allhoogli  lheafiefd 
la  vtmg  lu  II  w a*  ik  a tut  luilttl  in  tlw  omlia  I Iwtwrt  1 11 
tlie  AiukuImni  a ltd 

Hold,  tlw  iiMtlrat  imlmV'il  iloilnjiuriii,  l»>  |teet 
rip  rtt  10  the  held,  of  »i<»  id  mlt  IM  k«  ret  lew  of  In  at- 
m«  lit  jwi*  t-dttfet  rd  four  ilantal  uhhIiIIinu,  e\|nx1isl  In 
In'  piliioiutl  in  hospital  settings  I U »r  tiili  iM  itwihl 
tenr  as  wuent  with  whuh  the  tare  rKluall)  giteu.  at 
dot  mm  tiled  111  lire  rrxiNili,  touhl  In-  omi^Mrul  1’inr- 
thin  t tlut  tlu!  not  owe!  the  t*  trailing  ifilefia  settohllie 
tulijetj^l"  per  renew  Suth  inleHa  were  to  l»e  urn!  at 
|ndfi  for  development  within  rath  PSRU,  w rth  ap^tm- 


l«rwte.  pmft  ssKMiall)  ik-ugmd  maxlihcatimn  to  reflaxt 
fix  a!  matlh  et 

Karh  omltai  atlit ttie*  litnuil  on  adminitfraln e 
and  planning  fur*  lions  (hit  was  lliroogh  meeting* 
with  lltr  profix t tlaiT.  imntimcrl  ad  Mi.  Souit  kahn, " 
imyit  aluixto*.  \1s  So/anm*  Morrissey . assistant  int- 
i'll dirixhw,  ami  Aismiallon  rata  nine  stall  mmpmad 
ad  l>f  Helen  (oft.  Mr  Kin  Bishop,  Mr  Stephen  llanh- 
iwai.  Mr  J<»hu  K OIWm-11  ami  IH  lamed  l)a»m 
Vh  Jennifer  Mauhliti  pmihxI  the  |inytl  slafl  at  a later 
dale 

(awe  caMisiillattlt  n jwrsenhng  tlw*  (aaant.il  mi  I hope 
laf  ami  InstitutNaial  Dental  Sen  k a t ami  the  ('uihk  il  m 
Dental  Care  I’nigram*  were  sehx  taxi  i«nI  aiywotixl 
lliesr  nun  until  as  |iie  primary  denial  lamsidUni*  to 
tin-  |Htifa  1 1.  Their  tiiniaal  ami  praa.lH.al  rapeftise  was 
Im  aJuahh- 

|>i  Itillt  (Opal  Sorgionl,  OtairmJn 

Wuneslte,  KhtaahtMtla 

Oniixil  naa  llm|Mla1  anal  InsliftalHMtai  IVntal  Sennas 

l>a  tVilliam  K<«rk  il  hltwilimlial) 

Shamu,  f*t  aamth  »>«ia 
< i*PM  al  i«i  la  i«td  ('atr  I'fogiams 

l>*  ItiMi  fix  iiIsh)  Mini  I’akolniM) 

New  I l)ale  IW  Ni  w V.aii 

f atttmil  <M  lluspit.il  and  InstiHiIntual  Denial  Sa  mot 

D»  Siihta  j 1 fain  o |(U  ik  rjl  i^aa  talWHier) 

San  t raan  i*a  n.  Caipimnaa 
Ownol  on  IVntal  (airr  IVogramt 

Di  laul  I a hI(Iiin  1 ul  PrMlili<wri) 

JartMfta  iaIMi  « Nr»  Inal 
Coaitsaalnn  Ik  itlfl  (ax  Tmcrjant 

Dr  Itfxnaad  Vl.iaan  iHrm  id  ^ratlksoner) 

LikiJk,  S’liireh 

CmuHsI  on  IX-ntal  (are  Pmgiamr 

flit-  role  ad  tlw  tore  toiisiilUntt  wat  ta>. 

I purvialc  iii|Hit  mi  fetit-wr  lyt&mi  h>  etaliiatiiig 
tin  tit. 

S aaxoiu|iant  |rf<yett  staff  mi  tile  nuts; 

1 provide  tliiucal  eiikilne  when  nimtifk  inailt-rt 
wvfl  in\ oli txl.  i e , tnlefia  tleielotnnenl  or  renew. 

f rtnew  dralls  of  plant,  prmvdmr*  «ml  niaterult 
)Ve|»arixl  hy  stall 

tMhOtfotofy:  I 1h-  hist  step  in  identifying  amt  ddvxihiog 
a im  ah  I ipaahly  aoiiumi  iwogram  Im  aiohnlaioti  (i  n 
listiv  was  Hh  aoot{Ml.HiiMi  id  a isnaa^H  1 Ik  utile  list  of 
rout  sy  slaxiis  a mu  tills  In  mg  iiw-tl  »u  or  ih-t  r loynx1  lot 
delilistt)  . f 11  at  1 mnplasli  this,  a two-|virt  |Lita  toflax  Ihmi 
I k m 01  h as  no  d flu  fust  was  a seait h ad  tin  media  al 
ami  tltntal  lita  ralnre  for  11 1lm1n.1t nm  leleiant  Iti  ipufils 
ret  m w 

11h'  ttromf  infoim.ifioo-gariiernig  attmt)  1 1x0 i slid 
of  mailing  * la-llei  to  the  denial  iimminniti  tiittmlm  mg 
the  iifoyeat.  da  liiH-atiog  the  tt|ies  of  data  smaght  ami  re- 
apiestmg  p rtinent  information  The  letter  was  sent  to 
the  following 
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| ill  hmpitil  ibotal  K fvmi, 

f oil  rnM|Hli  trill  |VKlNr«, 

I 1 1«  nl it  «?pn4  (V  im, 

4 it  lie  (lentil  *t«4*1llK1M, 

5 large  iihi«|mnm  nl  ib  nlil  wnMIri, 

A Willi.  huIhIciuihv  i»|tinl/ilHNtt  (!IMO%)  wNk 
full  tb, util  iwnfini, 

7 lli ltd  |*if l>  uitlrri  [Ib  lti  di  nlil  plint,  Bine 
Crindllut'  Sin*  Id,  i.nihik  n ul  unli-tO, 

H uniUI  iwiH.  » (WinKbil  Irv  Ik  Joe  T lltIUmit*. 

•I  inula.  I imiiii  • IiniinI  ihrmigb  Ill*  r alt  ire  ti  tlrw, 

III  (IttilK  I NIIH  * l4H.ll.M-tl  fliMII  irtKm  .{Mim  v 

I I <b  iHil  •«ganlsaltmt«. 

It  «l.-«t«d  ini^iIkiiIh*iI  Ih  iHIi  itiH.  it  i»mt  tit  d 
by  XVli.lt’  el  il  m llnir  tlml)  .4  it.  il  mi  Limy  um  1 

T»n  litt.Nlr.tl  and  thirty  ici|iiMMt  wic  (Ih  tl.tl  limn 
the  nutluiK.  UH  Mire  Inim  hu«|iMxl  denial  |«i«rtm.,jiml 
Hk  Hker.  were  frmn  aniWdalix)  u-MItt*.  iihI  third  ivirty 
tam.it  Foctyngbt  lyitctm  of  tp.ahly  ir.itriiMe  were 
kVi.1i  Red  4%  b.lbm  « 


Ab  ilan  AnlKtft  ll<i«|Mt«l  IW  »M*  PriMriXur 

Cal.lmnia  VlnkiJ  A>Kt  IHhw  Manb  I lm  PHml  Carr  F.llltu 

IkM 

( >*m<iMihtti  im  PmJt  iiMwmI  and  lln.|Mttl  AiIk  Hm'. 

IntMiNirf  I V «l*l  Aialil-l^itl  IiUihI  ]<  «Kh  IMKlik-  Miiln.l 
I 4 hill  |)<  All  Kk.ll  II 

V *i«  lt«<  AilmtMlilfHkMi  iy.kMHM  iMitiul  kr> k • hii(i<m 


(i!iI>«iiii  m.>rJ  AtMtiikin  Till  Kinr  t«n  Vwjlrty  F.atW 

C«)  4 lltmili*  h4Jk  llrdth  Drjwtn*  id  -IXHtJ  llriMW 
(bn  I4.pl  lb  txaripp  M H P.,14 m II,  till,  jh„{  H i Htrr 
(',Mnn|«-„1  Ahh.jihi  r*tptiM 

IX.  » lmImJa*)  I Am-  Ktimm  TrmlllART) 
l«MiU*ul  lt»l  AHtk.l. 

IX  Jm«|4i  Ci4>«t»- ( 'i>t«M.  tml  Rrulgr,  Inlay  (mb-* 

Cwt,  IXnl.il  Atu*  iHrt  Pf  RttNM  \»  »1,m 
I It  im  ) | An  Urn  ll,*JiX  ("*  iH.i 
Hnogh  Ni*t,i>l  Ai>k«  Sy tit  tn 

likhw  lit  tkli  b rt  kt,  IX  ntJ  Sen  kv.  Hraiiih 

Mnl»  ■!  I'm* it.Hy  of  lit  ( 4i'J>u  Rt  imp 

M<«i  I*  *1  AwIbiIAmj  Rrik'M  Xytltwi 

K»  t»  |ift(*  IX  M*1  AimMHnm  btft*  wing  CrrtrfU 

Ni  • XI,  tit  I,  PSM I Kith  * P.m  rtbi.r 

lkt  *»**♦.  It  4U.4  IX  nltl  Am*  m 

IXibli  Ik  |uiiitk  nf  <4  IVMk  llralib 

Pit  f,4*,l<^.ip,|t  Pi  ktm  Dutitl  I1t«ii4lllik  I'rmiJ  WivumlH 
IX  V.mttt  iVktUkti-Ki  inrJ  Ntikt.  S)iltM 
SiiNht  Ttil  Itmil*  llrtlllt  Ctnlil 
V>  1‘hIJp  II.  4I1I,  VtkP'  K.gMM.  It 

PiMiir.il.  >J  Mi«tn,i|nii  StbkJ  ni  l>.  .iliklry,  1'inMrik 
I k m *H,  .1  IX  *,l  J S|tl,  tn 

lt«lt  ■ l«l»t  >4  N»ml»  (4*<4llU  l)lhlil  I Jt<  It  diMlIiM.  S(  tit  nt 
Pnhiltili  >4  1%  t»irtyl*4*tl4  IXtHal  Can  I.t,|iwlhii,4ia|p<itl- 

rt)  Aiihittki  I’xt^tl 

Unit  1 ,trt)  >4  Uttl.i<tfV«-Attrttm«n(  (in  ami  CmrfiNM 
lh(  I X nl4l  V <Xm  ,1m 
Vliyiiiii  IX  nlH  AttraiJum 

XV  j tiling*  «i  IIC  Nii(l<l>Mlk.kl  lit  atili  C4  ttltf 


Calihxxi*  IXuUl  Vf*k*« 

(i«,*tlk«l  Ik-mtJ  I dr  Intuntkt  CMMpMjf 

I X ha  IX  tHal  Man  «4  Vlkh%M 

IX  ha  IX-niaf  Man  .4  TrWk-tMr 

IX  ha  Man.  Xah  lake  fitly.  llaX 

(.rtnji  llrnhk  Att<«  tHkia.  Im 

Crimp  Ibrahh  tmurpmalrd 

|<4,n  lltwnl  Vlutntl  IA  I MinMt*  Company 

Vlar> land  IX ntal  Man 

Il»irtqa4tlan  I ale  Imaramr  Company 

VUh*4H  RIm,  VU  U 

bliknatn  IX  ha 

Nt  tk  Y,m!  CM)  httr,  an  .4  Ib  aMt  Cacr  bnnet 
Nt  t»  Ytal  Mitb  tkl  IXtHal  M*  ImIxIiIHppi  Pngefam 
lb  Titti  Itft  iHthtavr  (tmi(taM 
XI  S Athnmikl.aliai 

lln1  neil  *lt  p rt.  tliti  mitral  |4mic  <1 # ihf  intent  wit  In 
detel^iin  imlnrnK-.it  that  4 mild  In.-  inetl  Ind^etiitely 
*.*npjfe  t)tlnut  ami  aid  in  llie  H'leilimt  id  i).tnn»  Iti 
Ik-  rertewitl  tn  ib-jith  Tlw  pa» a meter*  K'leiittl  weir 
llnrki-  lira!  Ih-*I  i<W- lilt  Red  i).lettii  whom  (imIi  Mere 
LtrtiKTiMM.k  Milk  |Im‘  gualv  .4  |Ik-  imi^llI,  ip.,  tn  identify 
nn«b1i  nf  mhw  nf  tk-nliitry  lit  at  bn.  I at  tin:  net  entity, 
aptnufmalerM-ttL  awl  .pulity  .4  dental  enrr  anti  inetl  ihc 
Hki  iIm all. mil  .4  tin-  Pmfftt  tonal  Standard*  RcUew  Or* 
gani/ahiMi  jungum  In  addiltmi,  |Im*  paraiiMier.  (Itatiten 
urtt-  llkwe  lli.rt  LiHifd  lie  aneueil  willm.it  an  In-tUiHli 
itmly  t4  cat  li  l>lIi  tn 

In  ix.br  .4  priority,  lW  4 liar  at  tertille*  ilkHen  Mere 
I g.vil  .4  the  .> lIi-iii 

1 1 i. Mi.pl.  lerii-LL  »4  |Ih*  ( valuation, 

III  athkilv  I.  let, 

IX’  ripl.ialtililk  .n  nll.tr  tlenta)  Li  tlitiKv 

X*  rb  i.lixl  iMMiibi.likl  |mr1ur|witHiii 

Kne  t ail.  .4  |Im-li-  iterm  .1  vt  .4  nHniHelH-nrUe  ami 
umiIimII)  1 til  it  vile  inter  u nay  fvltl.hdifd  Kited  nn  a 
«i  ale  of  ime  In  bait  Kai  I.  .4  llie  Hunt  im  iieil  a weight 
Kited  mi  Ilk  |Kloflf)  a%  Mlirn. 

Kilmg  rm filed  .mi  Item  I * 4 

Haling  imi.eil  nit  Item  II  a 3 

Haling  retell ed  mi  llein  III  X 2 

Hal  mg  »ci  find  mi  llem  IX’  x I 

Haling  fivfiiid  mi  III  Hi  X'  x | 

Alter  liLl.ng  Im  nili  i-iater  relialnlily.  all  llie  »)»leini 
Min  lated  ami  timed  ami  llu  11  were  fimgiarfd  willnii 
lalignrK-L  Oxnprlal  iii|Mlifi.l  review,  amlndalnry  fc- 
1 h m ami  llnr.l  p.rly  earner  re»  k « l m.  llkil.  fix  rumple, 
r at  (1  tit) viln  nt  dunk  I .4  i- 1 aluati.in  mj.  (iMii|iarfd  mdy 

m illi  «hIm  I IU|UIH  III  mil  M hhIIhmIl 

K.m  li  vyali  111.  baling  Im  1 n Lirtuin^i /11I  ami  rated 
Mjlbrn  killing  lalegmi.  tut  IImii  ilaMilb-tl  jt  In  tlk 
»•  II mg—  an.lnilalmy  Mltnig,  ibinl  party  larn.r  and 
Imutli  parly  iarr.1-1— ami  ilk  |xiiHi)ul  tlala  tminf. 

Hit  mil  leiKw  imlv 


Aetna  lair  A Canuky  Cnm|tany 


*(/«fu«mali.in  alniul  till.  i)ttcm  mji  i4HaiiM.-i1  late  in  iHe 
IMuyeif.  «u>  ip 4 irn  IihViI  ».i  llie  raring  « k b-i Imm  |«uifk». 
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( 1 in m 4I  1 1 .iliMhiNi  mill 

I Lilt  nf  ill /alum  im.I) 

|li  ■ m*|  i<  1 1«  « 4IhI  i Iiiih  J n jin  rtuHi 

( flllh  dl  I mImjI'IH  4t«l  tilt*  Ill'll 'JIMMI 

Hi  * mil  101m  jinI  iI.iIj  ii(iIi/,iImiii 
Hit  mil.  t tm*  4)  4ml  iltlj 

In  4>Mi(»mt.  m *|t  1 14J  (ilitnii,  “llriliiu  mill.  iu< 
* nI.iIiIinImhI  1.1  |HIH  nb  ||<  |Vitiihi«  lli.it  I141I  it  1 1 lii|t  il 
1 1^.  im  !*•*»  hni  r im4  Hl4l.l1.ln1l  4 1 tt 1 4m  ill  fm  iimif  iln- 
t till  tM  Hhi  lUnhuiiiNi  «4i  iUh  mi  1I14*  iIh  iiimltr 
*\»l«  in*  nf  ii  ilr«  irmfil  In  iihi>)m<i  il  Uhhh  4m4ln  1 4ml 
<•  I m *«  * fimn  llii  num  1 amil  a|«(m«d*  In  * In  »i- 

« U » itulil  In'  1 \4mtn11l  ill  iV  -y *4 1> 

I Ik  Mlmp  lit i'li  11I  I'fHlN  i tailli  |Im  hmniim  hIi  «4 
Hn  uni  imitiilUiili  ami  1 i)N  H minium  mu  ihhkI 
rn  il  in  n lit  Iihjc  nmr  »ti  im  Im  hi  ib  1 4l<  m u n Ka  Ii 
n *ti  mi  11  iittnl  h 4%  (Ik-  In  »l  n |t<  m nl.iln  • nl  lln*  t 411 
(MIN  I I4I4  MMiriN'%  4ml  l INmIhimI  l«H1  |4  MMini'N 


Kniiril  ftrit*  Ih|uInii«  |V.nt  Awl.) 

(IV  tiw>ii4tn  • KiiIniHio  l'r<ti  ib<H  | 
I «>«4  1*1  *ml  J.  Ni  nil  l(iMt>4j4 
lliH»hl>  \|.  il*  .H.Mm 
N.«  Hub  l*ark.  Nn  \,nl 


fcim.lHrOr- 


l>»f|  i'rifi/  4hm 

l>4»4> 


Nii'*>l  Mii  m m juiI 
<1lNN*l  tllMMitmi 


Mii  iml  Hum  ami 
Dull  I'liluatNii 


I ill  « A"il«il  if'Wt  ( Ml  Mi  * h m 

r.  41*.  | HIM  1 1 

In*  AaC<  b n.  f alil-iiNM 

•Vi  i(MhI»mI  1 1*  4lfb  ( 4 .4.  1 

H..N  • 

I’S  I’.44h  II.  aNI.  V nil,  R*  g-nm  II 
Nl«  1ml  \«*  1ml 

I’niimh'i  1 4 M.»*Inii|HM 
S Uni  iJ  lb  |4<*I.« 

in  < Im  Mid  IV  f4al 

Jj.  IvM.  \|4*I.U)^1 

IN1H1II411  Ki  aluaf  urn  anti 
Viult.  luiiumi  I'hf  .1 

V ml.  ,4  V.  14.1.1 

I V 1*4. Inn  .4  .4  I V .4*11  mi  \>  *t.  w* 
S.U.4  .4  (V  .4.1  \l.  .W  im 
lilNMI.I  llllhl  ll.llriHf.  imI  |Ih 

K4«hmI  IIijIiIi  Can  AlimfUN  M 


lbib.li  I|4m4.  1*1  mm  llama 

M<  1 .nl  fl<  < h *»  ( Imin  4 I ml. ...  Mi  .Ilk  Si.m 
I t«.Hiu)k«  Mil  I >4  J Ik  l4.ISit.Nli  N.llnl. 

I'I.I.«4(N4I  MUiijM)  .'(IN  S.  ■ U Mn 

I h i4jI  ( ait  I «jl.)  rfl.NI  I'litll.ll 

lb  »4al  lb  h*ni.I<4*ni  flalN. 

I b irfit  M<  u an  I.  ( 1 .4. 1 

t'.l<!.t*lll  <4  Sill).  ( 

■4  I K.,-1  II. II 

( lu|l  I Mill.  KiNlli  I a. Itlirn 

lb  mJm  H mj  i.*1mI  M<  1 m M Si  *r(  Ml 
Sum**  i 1*4*1  l*m.li  II.  ahb  < • nil  1 
l4  tin  I 4rfb  UN  'll  iln  «l  (4  Mil 
kn>il)N.  Kin  VnI 


Nrtf  C«r4.  Mw 

M<  i iml  Hum  I I111N  al  I b Ma  Itan 
I uHi<N.rfk«i  4i*l  Il4*  (I'fab  Knali  *.kl  MurfiH.il 
I’lilMatkw  Valt  lal.  l 4*.  I tab 

Im  4tbli|nm  In  1*  *n  «(<  im  Mi  tr  1 Ihim  11  In  In-  run  Mnl 
4*  4<1il*  mil  In  *4li«  t nnnIi  imn  1 It**  fji*t  .4  lit*  **  n 4*  |Ih' 
VS  Vt.|lllll*ll.t(.4t  |rfif  MU.  |4  II  I H M tlllH  Ii  M4t  link 
n*  »i  4*  411  all  mtoin  In  tin  lliinl  |»4*lt  1.  him  Ini  .him*  nf 
II*  rub  JN  .1  |>M  1 1 1 It  |Mltl  It  M4*  |ImMI|*IiI  (lt.il  litNl  .1 
‘Mb  it  Ml  I*  vi  I <4  wipb  mm  iilnig  ii  1 it  m |«i<(,iuii  in  tn 
inltiil.  jit*  ntimt  tlnkilil  In-  (11111  t.i  tin  pint*i.iin  n 
*|N  1 iln  .Mlit  tin  n I tn-  mint  Nt  n(i  m.  411  .nbli  miIiimi  In 
tlu- 1 ihiiIhimImhi  tn.rfili.il.  h,i  In  mi  4)  1 v4Hi1n.1lu.11  iml 
till  1 ntili/.ilimi  It  | m *n  nf  n 1 k « , mi*  iln*  Cm  Him  I mil 

I. ltulift  At*nr.ino  r«>v*  mt  m Iih  ti  im  ln*b  n lh  llintat.l 

H. l'llt  * ll  Nrf '*tl I II  Ml  «t*Mll|t  4M.I.41MI 

Alfi  f (In  *1  In  In m ul  tin  NtNimit*  In  In  *t min  1 1 mi 
tb  | Hit.  .nt  m* »i mum  nt  In  • till*  1 1 iln-  il«-*i . .|4n  v itil.r* in |. 
tllHI  H 4N  lift  « l.lfK  il  4N  411  dnl  I Im  Mil*  lilt  till  t 1*||n  tt  lilt  ll 
Mill  MHhIhi  II  ll  »Mt  tlllM  nf  fin  I It'N  t M Nt  *|t  MIN 

1 |>|lp>*l  ll  N ill ' t Itll  4tfl  mid  tt  4N  pri  p.Mdl  NM  ill  ll  ill*' 

I so  In  1 1 M it  I n • m.f.l  1I1  ni  MNt  iln-  *|»i.ilil*  4NN11141M  ■ | > r ■ *cr  • . ■ . 1 ■ 
4tt*l  4*  Inallt  tt  .iti  Ii  m.  in  wnm  i an  n,  |-..iiIm  i|uli  iiilln- 
Iitk-W  (N'Niit  I III  mnimI  till  1 ml  41*1  mid  im  link  <1.  Mil 
tin'  Ii»n(  I Lit . iIimiinnmmi  nf  iln  pti<M*(.  |Inm.mi(Ii  n ill  m 
of  (Im'  ! i mt|  *lt  Ii  il  I Lit  1 1 1 41m  In  hi  !n*fnim.  nl  4ml  N>il.(n  - 
lit  1 iIinoi«nM.ii  .4  IIh  ti  t i*-tt  n\  Nlfin  < Hi  |Pm  M-tinnIi1.it. 

II. r  |mm  I tbll  »4«  if.r  t dilmiN  *|i  <4  tin  ritiitt  nin 

Ii  mi  In  in*  M.i|>li  nn  i4i  tl  4ml  1 I.im  iI  tin-  1 i*H  tt  Hit  linal 
<(*m  *1  i« mi t .tin)  i|i*iM*NMin 

Nit  ti  1 1 V*  In  bur  1 .Mitt  itll.  tin  il.it. 1 tnlliiti.in  in- 
»t  1 11  nn  Ml  (IH  '1 1 t*  .in  *1  nl  In  lit*  111.I.M  I |n  iniiii  tt  In  1 tt  .in 
tint  it  11  till  In  1 1 hi*!  1I1  |«*  dll  mhIiiiiin  |.  It  t dn|  In  iln  i*-» 
nmm  Nt  n|*  in  ,tml  In  iln- til*-  I ti- tt  4n  dllntt  1 1!  (n  calln  r 
tn-o  NN.ut  ihb.ii’uil iml  limn  4|T)Kn|n i.ifi-  |i*  rNinnn  I.  Iml 
In-  ti  4*  til  l li4i|S«'  nl  4t  I n.illt  umipli  Inn;  tin  IX. I III 
t*.iN  4*1  i*l  In  trnl  italic*  nf  (In-  imii|i|i  fi  il  IMI  I tin 
tt i n 1*  Im  Im*  tin-  tiNtl  |n  iln*  |*.ifitl  nLiII  4ml  tin  t*>n- 
N.ih.ml*  tt  Im  ttmibl  Im  att«  mbiijj  l^rf.itiiiuN  It  |mii 
tt  1 1 In  |Mttn  In  « .m  ll  t !ni|,  (Im  pinftn**  i|  4iS«-ImL|  tt  4t  n*'ii| 
In  fit*  * .midi  ( |n  iniiii  1 lift  £,«\«  In  in  jit  i^»|n  n I mm  lit  In 

I li.*M!>r  tin  4P  mid  if  inti  NN.trt  In  Inrr  lln  .n tu.il  t r\t| 

\mh  ni(i  iiniIn  limb  pLm  r Inlttnn  tin-  iimimIIin  nl 
f-4lHM.n1  4i*l  1 11 111  1*177  Allt  iii|i|n  Hiti*  im-mI*-  In  in- 

llllrl*  I.IM  IIHI  | iMINIllldMl  IMI  | dill  t|Nll, 

Af Ii  t iln-  Nib-  ti*i(*.  1I1I41I0I  ti  |NMlN  iIi  m rilniii;  (In  - 

N t * I*  IMN  tt*  »*  |HI  (Nil*  ll  .IN  tt*  ||  Ultll  llnl*  (•■  111*  llllll 

(In  it*  * I * Ii  ill  lt1.1L  1 1. 1*  | n 11*  kit  IM  tin  NN  * 1 1 MIN  I.I|Nni4|1m 
» I'll*  i MMtpl*  ll  il  I X In  ,iml  tt  lilt*  M ilm  IIIIH  m(n  I Hilt  I1I0I 

I. t  (In  *•(«  n \|  it  ml  4*  IIuInimn  Im  lit*  m n put*  I‘|mhi 

I I nnpfi  Imiii.  • -m  Ii  ili.ifl  Ii  (NN!  h in  n*  ill  in  >Im  niI*  1.  mid*  I 
| n 1n«h*  Ii .1  ti  nln  iIm.ii  It*  inn* I 1 d*»  *4ln  In  p.itfi*  l|Vll- 
III(  Ml  Itll  Nlfi  tl'llttili  Cl'  l ti  till'  npjnHllllilIt  In  Ii  N 11  it 
4*nl  • iHMHH  III  nn  iln-  (Irdll  I M14I  ll  |nhIn  tt  1 lr  lln  ll  |M1  - 
(SWitl 

Ht«4Mt|-  il  h.in  Ii  ||  lli.il  im  .(nalilt  4tiMU.Ni  Nt  n|i  in 
1 .in  In- 1 lint  lit  1 iintr nn  i|  Ji.in  |Im-  4|>(nntd1  4ml  Niip|»nt  nf 
iln*  .b  iiIinIn  hImtni  1 , nr  In  In-ani*  1 n4miiim  il.  lit*  mi|mi|  of 
(44i  In  iiik  *b  nti*l»  n-|ni  **  *.(11*4  lit  11I4I  n|h<|41|ii-s  ami 
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lliti  it  >1*  » it  I In-  | >f 4 aiiiqitla  il  j li %1  nf 

iiNikiilijnli  fii  11  « it  m (hi  Mi-nnuii  n |«xl«  All  ik  nlal 
»)*  t i.atl)  mf4iiM  «liiiii>  4tnl  Hum  «{n  % ul  ■ I*  titj)  inti  r«  »l 
KtliM|l<  lilt  Jilaal  hi  IMIMt*  INN'  111  (In  H IWlllIlM  (<> 

vl««  41  i tnmiilOiM  I»|1h  Ha  mn»»lr%  |ImI  n - 

•{Nnalaal  ninI  (In  II  lr|«ii4iiUliMi  will' 

Ai’mdmh  Aiwn Uin  >i  I MI«nWniIi»I<.  VUiIi  Ah  ui> 

,r. 

\m>  aa*  «M  V jak  MIX  »4  Pi  IN>iw4«4>N(l  , Ik  Min  I*  UliktJMtt 
h >ti  taihw  f4  hmtkalailk  I Kiant/aliw  Ik  Ikuwl  I i*m 
at*. 

Ahhiiimi  A«MaUU«  >4  IbnialJ  U«tn<«,  lit  N r«<  llih>«. 

I» 

Aim  III  JM  %at"t  Ulhw  J 4 h jl  in|  MuilUa  ul  Wfnan,  Ik 

\ H»i-.l  |aM*  » III 

Aim  in  «N  Ik  Ni#l  lllfaittil*'  Alan  Ik  l>t»  In  I*  J<raa*>h 

AaaiNM  A".«U(nn».4  ImIJh  I UJlW  I h M*o«».  1 h Hn  lunl  V 

Ann  in  m Aa  -m1»  a*ta  «<f  l%ak«liitilN  *.  I >t  HhIntI)  Mm«  ImM 
Ann  I N jaa  \«Natil*i|i  i4  I'mUWnti  IN  (ilhm  r Ita  1 1 at 
in.  |r 

Aiaili  my  tJ  (41a  lal  Dlnlitlr),  IV  (41(1111  J Tiinnni 

Iii  jiMiIhhi  IhIUn  ma1v4liaU.il*  bil  i4  itminlMnli 
Iin  I'iiIi  il  J>f*  |jiiN-a  V.  (.aaiilir,  ]«  , haul  I.  Sliiiltml, 

|i  . I Mini  % M Krjiillni  Suypfv  \V  Tiijifwii  4ml 

I ll*.ll  K < I»I(N  * 

1 Im~h  |%  a iNiaiiTtJtiU  rill-Uatl  iniiutun  fijNNla  ill  iIh- 
ntiw  >|ii.ili|>  41NINIM  a 1)  ali  im  U aalik  l>  ailr  % UiU  mi  Ii- 
nuili  Kin  t'.u  h rt  |M*t,  iIh-  tiNtiiiHjitU  «vir  vtliil  hr 

iiiiiaHla  r |1k  kiikmtiatf  i|a»t*llaMia 

1 la  .am  (Wifi  i4 On  a>\li  ni  imn  la  *1  f Simula!  aim  utlm 
|||||  alii  Mia  li^illbllK  iIn  *>a|»  ill  I*  Niiaaa  a »u|( 

2 \\  lik  b nl  (In-  a\  a|i  m«  nut  In  .am*.**  t.ala-  4tnl  la-Jv 
ll4a  It*  all  nl.il  i|«4lll«  Jaarif  jin  a 41m1  wlilali  mt\  iMrf' 

1 UIihIi  |m»1i  iJ  4111  mli  111  nui  In- jp(Nt^Hi.ila- jinI 
la  jitUa  (w  illi  in  aa  iIImhiI  iinnIiIh  jfhNil  lair  ak  iitjl  a pull  la 
jaaiai  jin  a jinI  mIikIi  mail  1*4? 

I MI14I  mnnIiIn  jlMMia  hh|IiI  In-  mi  iln!  111 4iiv  »>ila-m 
IN  I kill  a ill  it*  a \ all  ana  (•>  Hull-  llmtl  H aMiJak  , a-»|N‘- 
«lil|i  III  iIh  hilii  |N jaiHV  aa  linin' 

Vfti  1 Jl  |1n  «Ltj  mi  ra-  inlk*U*l  jinI  miiiihuii  r<  |«rla 
|M«  |utnl.  It  uj*  i-i  liii  11I  tluil  4 awimtvir)  of  (V  mml 
|N  it  1 1*1  III  llwlMll  (IiIhi  WiniIiMm-  J|lf  H ll|H  I Jlf*  Ilia' 
a luat  N iNitat  1 la  *a  tiU-  ilia-  aUta-  i4  (In  ail  <«  il  Kjal  In*  h 
a i.Mitnml  HiiimikIi  |In  alia'  » U*U  DnaiiN-  nf  ilia-  itNii- 
|Ni(m  aiaiaa  imIiiii  <4  On  Inii  jilila  inIiiiii  ra  jnnU.  m ala*  l- 
a *•  Ml  aaja  *>41  k In  iinIimIi  On*n 

IIn  f ji  kM*  m la  ali*l  In  In  <k  V ril* *1  m a n In  |sirt  uhi- 
Irja  IiijIK  ala  litia*l.  I«it  hi  4 gu\dt  a 1 all  hi.  On  » aai  fi- 
»a  la  a tail  lm4HM  Oh*  ala  mill  il  Li  % ita  naa  |ImI  allatlll- 
mil'll  1 jfkNia  j|»|Niua  In  * In  ra  1 kw  11m  I.n  l<m  m la*  la  il 
jl<NN(  aa  kIi  On-  ij4h*Ihnh  llul  via  ir  jalnl  lor  a j*  la  Ulm 
fail  lam 

cnimmu  tw»  qmm  mm 

I •a»4m/Jlin«l  >bntUn  In  »lwl  I>|n-  U wllmc  la  ih* 

1X4. P U|N  ijTInc* 

Ti|N*  a4  «i*  la*a  \\Vj(  K iIn'  jf  «H*al  <NNNi«aak 

.4thr  IXrV* 

Thaarafnata*  Al  wftul  initial  in  tk  haalmial 

|Wi*a  *a  i»  a an  a 1 Jmh-al* 


CMMnMlI  IjMi  Owmhmm  (MMM 

t\**at  jInin  riiN  tail  lllmk  (iflMMia  aal  ika-  |V4t trail 

(**»m  r«  «4  |n\mMI  |m^»1iImmi  art  a<<l*ix4  hi  niM  nf 

UVatni  iMtlmna  nn-n!  umnaaan 
H |MN  aah-al  IN  ika  |UI(Mia1*  ok 
h a I ba  rt  a N at  P 

Imh  null  th-rml  m a la  w l a rt*  tn>  * imhat  k al  h>  1 N 4m ■Mar- 

at Jl  >r  an  llaaM  aimak*  1 naff 
la  a N aa  a t*a  InjI  ha  aka  uli 
TtthHaalP 

Ara  #i4naia«  Wkr  ia|nti  «#  WJ  |Nlla  M 

, tan  an  iuiwmiH 

t»|»  aal  tilth  sj|  tat*  rath*  W kjt  4t|M*|t  til  Milarjfkau  aal 
ik  nIjI  N-n  M*  an  m k*  nH 

|h  «rfJ  HttMa*  ira  k « i-al  UImI  ohfmlri  1/  ih*a(J  iwr 
Va  rx  la  a a an-  f|*N-«llU 

t h if  h IN  * a4  ra  a k'«  l hn*  iifh*a  (ki  M h-«a  aa  111  ilira 

i«i«l  lanwillaA  a|a*aba»)* 

1 a JN  e4  |N tvimiin  I nila  «n1  VMiN  h h |N-  <4  at*K  nn-n4m  lakjit 
On  a«  pninamaiaar  M (a  mil' 

ftjaia  kaf  (a<t>N  *4  kalNNi  Wlul  ak*a  rwiarN  a ik  «a|N*|a  nf 

•ftalrfi  hi  In  n ik  «i*l* 

Hjala  kn  iwaiaNkf  llaaN  afi'  pftilfckr*  M-k*(a*l  II* 

a«  la  l bn*  lux  a Hm  a aft  lk-)  ITNak  I fa- 

a la  wall* 

Ill'll  k«  ilia-  *«-k*lNNi  llnw  nr  imki  klaajl  a ana  |r  g . 

l*4tH  Ilia,  |M(H  Hi  Nxawal.  1 LlKV 
UNnainla  a kma)  aa  k attil  |*i  lar 
ra  a N-N  »*l 

I'm  uf  ink  ru  (a  alfn-r  Din  » H*r  a^  alam  nlili/a-  v«im- 

•mn<InM  im  i *|>In  ill  la  |N*  if  |Ka*k- h-fm!lM*l  NN  Jaim  * 

t an  Ma  nl  niKik  1>i  li*-  a rata  rU  mrrnira-  alraNlaanal 

Na(N*U  tf  On-  |MN<K1.  iwua-ii 
i4  i an-  a«  oath inin-  a«f  on  f 

Vaim-a  ail  ir«i-vij  wK*  uNinv*  nf  (nlinmlMM  jrr 

Maaal  In  IlNatli  ik'lt-ki}NIN*ll* 

1»1N  if  atjnalmh  Ara-  lUalmla  a-Ni|krk  J (InniI 

a mi  i*|N-fk  na  a ) IN  I MM-at  am  a i|N  f1 
ktana  laikti  * 

Ilka  wMNri  Mat-al  Utajl  an-  (hr  priaufy  l>  jn  a <f 

aaMim-aHH  it  111  jMIn  I Ink MinjUaMI 
J«»»t  ajnjkta  f 

tv  <4  »i«k  a An  am  o.W»  nm*|  In  On  IX4iP? 

\Vtul  ara-  ikO 

1 ' |n  nf  alalj  Jniraa  Ita  mi  Ara-  On-  alala  atJk*la*l  ami  (Jai- 

Lataal  MUnauRl  |<  (a  a |1MN|IN<I  t 
iaaa*M 

Hi  raaNtiM  I Mail  in  lUa  \Ou(  l>|N-  if  |N  raaMi  (|i)  INlrl 
alMi«  Iwm*  iialkala  lla-  iUi  k*  r«*  k*a  * 

1 1 JN  if  'U 4 «Mi>*ta  An  iNakakkul  a jauail  niaa-a, 

iLu,  in  kill  ra-1  ta  » t-alf 

Pa  man  l mol  In  Jala  ttluf  pa  * uf  jNnaNM«-4  (tr>  talk } 
analtih  an  ikaaia  i*|  In  ra*  h-N  Uafl  ami 

nu^/tnt  ihriUa* 

I amain  a aalNMt  < iN|4uah  'Mut  tj  pa*  nf  itNn*li*r  Nlkmi 
ktar  U**a  nr  tiMalal  In-  Ii^Ji  - 
Mi  Mkal  u a ra-aah  af  a ra*  k*r 
kankiM* 


BEST  COPY  AVAILABL-E 


656 


AjurW*  i*»r«  KiKJt* 


1||H  a4  (4W y»  w|« 


IA««  *i*l.  m lu*r  » IunmI 
I.*  i|^r4*<4*diitii 
h"*»  tin  t»W<*> 

kilti  l«  Aw  In  Attain-  lhal 

iiiium  mliil  * 1k«*>  kn  r U ■»■!* 
uk*«  Mil  M rrtnlm  * 


Ilf*  .4  ' M VM  |»«tnw  *i  rhr  rriku  «r 

frtfnlfpiw  nh  In  hr  dm  aiaairMfraf  * 


Tiw  iprM  M ft  * ken  by 
drMirf 


T (mr  m«  i*>  in  *t*V» 
by  Mwvtrntnl 


*1  T*n« • nwfaH  Knw  Muib  Irmr  It 
the  A aafttf  A’uAtC  I>1  ihr 
IX*T  (far*  fnbw  <1  praanMa If 

Af*f*r*atamAh  It  ha*a*  mm  k rtl  *.» 
.la  nt*l  ft  (««*■«  I Itatar- t*  ala  ••dial 
lit  (bf  IX  KP  f|*«  r rrt  Ir*  if  |tn- 
t*Mr.  rMlnabnf  lONyuli  r M«**r 
mJ  frfwNMrll* 


|>«a  «*At»raai  • «*H  ether 
(r«mi  of  mlrw 


A*AiIjI4*  lH|)t«ld«U 
(UmJ  inlaetatAll 


Cam  Via  *n*)*ty 
prm  UMmi 


Ttd  U f**iwhJr« 

UlilfklMMI 


IntfiJ  cant* 


I low  alia  l H*r  IX'lTh  lA  In 
nfbf*  bi*W(  nl  ir*  <T«  ol 

tlv  ftoliar  m |«np«M  *mb  i* 
I'SIMI,  lb.nl  |wdj  n*  tna . |m  • r 
frvtc w.  Ma-diaiM  ratlrat.  rt*  * 

li  ibfir  in*  Urmal  n imtillal 

nlAttr  ikH  lat*y4a  Nk  ntriMi  if 
P <*  IXH’lut  f-awd.1,  Im- 
IwwnlibtlJ  tin  lb*i»»|h 
(ViHfi  In  ah  *>(«!  ha  *Wh  tlfat, 
|«*n  (a In  ha-ha*  lor.  |**Aa  t*a  r 
menage  ana  aaf  M May  a an  rd  rr- 

Muttir  a4»hr«<hm> 

An  lha  rr  iuniiik  a * ih.at  *11 
NiAm«I*  wvil  Ha  tlx  IK.IP  Mr 
aamlhlrn#<*l> 

lira  I hr  (miildttil*  raf  l hr 
IX  IT  mmI  (fa  a flat  I >*•*  fhr 
| arm  hla  •*  r ijatHmil  hat  m 
mdHAnl’ 

II hit  l.tal  *l*if  *a|t  inafa  (lua 
|Jm  (I  ««l  a n J*.  all  « atr  iihmii*! 
Hatful h Hi*l  <*  all  I*a4  lw  ll|*  A«l» 
taaa  htala  ala  a r by  Mat  tf  irfa  *tna| wafer 
a af**l*a1»f| 


| myhiWNUhrai  rot* 
Coat  j*rf  ilwly 


CailMtH*  i 4 tytlria 


l'1u(  **a  lkrri|fH*t  (mI  naa|*>a*  if 
lavalt  a|tr  a Ik  ha  ihr  if«  ratNiA  raf 

thr  ixrn-f 

IVbA  aar  fh«-  t*Wa  y>*  f |*A*t  <af 
rrt  h tirl  it  |tf  |Mtjt  lata  a fr- 

J 1 1 aw  aauay  if  |hr  t>  Ant  * aaaanyaa- 
*ta  aafa  ati  |*  rtaatha  ally  ataantatl 
a**«l  la  * Aa|f 


I iaf.it  ni.il  inn  la  if  ilia  a I a*  *(Im  aI  laaft  *»a*  .il.latm.l 
fl*r. «a ijfln  anmiiury  fi  |*w1t,  <lala  nillatluai  nitiMi.au  nla, 
ta|k  a raf  flic  tiff  l ItMt  And  alllti  l*  ihtUllM-ailt  jH.ni.Ud 
In  tl.afl 

BrtiH***  ll*c  (liuihtlMaa  |>Uatd  imi  t»lna-  jiNlKninit 
na  I ha*  ale  ta  n|rfta«f)  t*f  an)  ink  ay  t(a  in  a*  Alain  a t lurai  - 
li  i (tin  , t Vitality  Aaimamr  Mmlat  ba  Ih  nlitlrt  »at 
ik)ii  bfinl.  aKnl*  ilrMrilnt  irt  ihim  naitultml  In  Ir 
klr«l  (Wnlriltlki  nf  Arty  ittlim  of  .(haIi!)  *ttnr«ncr 


Hart#  I** i Mat  (ItiiaalMlilk*  |t*a*t»alr  * nttMr  ilalailnl 
r xatiiliulKti  <*f  a Aa  h ta  t|a  m at  »rll  At  | (time  ty  ala  walk' 
Atta-ttitw'Kl  »4  a m I*  |**.<i.mi 

^ ri  a (ita  nf  I In  hla  lAfiirr  am  ah  utal  ipulift  a**itMiKi- 
iwliaA  t llval  t .admit  j|*)Navia  l*a  t |«a  n t n ta  hja**  l<ai  n 
all  tail*  Mai  (Muiltf.  Vwhtth,  lltyfa-.  M<m  l*a  wll  At  |ia\i* 
fi  iHtal  rrl^lanl  In  |Via|t  nf  ratlin.  pin*  aim  I 

Mint  if  ilia*  rrt  lew  a|*t<iiMi  in  * (ml  a nlri  U alrt  a l.*|*mnil 
llnta  it  a r.  atra  y*f  l**r  ilia-  ta  ml  if  IIiIImiiam*  Altai  Salami 
fa  tal.*  link  . a •**<  mIiaI  a tu*Mii  ml  let  Altai  a .kh|nnh  i)I*  ad 
A *|*mIiI\  At  Mir  air  a*  tt  »la*ny  liAal  mf  tariff  aMm  **mI 
Hat  aim-  mtr  gival  nl  lint  |Mn»rtt  WAt  In  ili  nliU'  ihr 
tfAla*  *f  tin*  *rt.  il  aarimil  a|t|»tn»Mh-  hi  ala  tmU  lh.il 
tfAla*  Attmalaitf  IritWAHK  1»  r»  pa  Ka-ftiilliy  I'ljt  lla  Inlaa* 
dithil  Ittadw  lai  iptAlilt  attiifAtMt*  »)a|«  mt.  To  ala  ihlt, 
4H  Intlnamtnl  wa*  ala  t rl'i|Hil  whii  h a mild  mana* 
atlajat  lit  i ly  »ttat»  ll*r  « It  aataialt  aaf  ipialilt  AttnrAna  r and 
I dr  nidi  Ala  a*  tr*|*tir*ii<  ma*r  alrt  i-|o|>am-nf 

liar  1 1 mala  t llval  ta  At  ila-t a Inyaarl  kleiildn*  12  ittAjm 
rfrmunt i.  atwfafMl  mliyi  I an  at  In  In  *alatfe*M-d  In  ant 
t|iiAlilt  Attiif Am  »*  tt  tli  an  Wlllnn  cAt  li  a'li  (*M*ail.  a limtm  • 
IrnUif  % mir  tala  nliRtrl  Tlirtr  ai  rr  ala  ta  rilml  Hi  It  lint 
nf  i*m  llinh  anal  (fit  athtra  t In  Atatwiaplatli  t ari«wa  l i*l* 
'Ilia-  iIiaN  nf  ilia*  inaala  l iia*  »rnl  lai  22  a naataih.inlt. 
Ina  laMlnitf  ala  Mitft.  (ilittM  (Ant.  aimI  nllia-rt  tailli  a \|*  n 
rma*  in  ((haIiIx  amiraiHC  Kilnitlii-  ra  titi.mt  atari 
uvula  Imm  al  mi  llw-  MNtiaiH  lilt  tit  a It  nl  fmaii  a tintnllAitlt 
a ml  ilia-  IiiiaI  Manila  | na*  |*e|virirl  (fifttui-  II 

Tin'  12  111.41K  a la  tm  nl*  ta  latfa-al  tarra-  Iwta  al  a*n  tt  Iwl 
It  At  giti'-rallt  Ina  n ala  fma-al  In  arflirlt  In  Ih-  |Ik-  |iniiuft 
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art-a*  In  1m'  <U  \ i |>U<iiKtl  iIimI  him  r^hnulxul  m 4 

i)tUm  li<  i|U4fi()r  iuiiuiKr  Tln  > me  a»  full**** 

1 I’Uimlni 

II  AilmiHhlf4i«li  of  (hi'  S>»frm 

III  T'1>H  jimI  I’iusmItI  Stlnlum 

IV  Cjh1  Srlt-tftoMi 

V I'nhin  iwl  StanljnK 

VI  Data  Smirm 
VU  D^li  ('nllrtlNm 

VIH  Aiul)«h  mimI  I'tfi  Krvlr* 
l\  h iillui  I,  Ai  (Mm  iimI  A|>)h 
\ I nline  op 

M KiiiIimInmiiiI  tin  H*virw  S>*t«m 

\ H lni|Mil  u(  Kotr« 

K^th  of  rlrmentt  II I -X  follow*  ikrrtlly  finm  tke 
t>« « 1 him  <mc  CtKN*li>g  a Ii^in  . v li  ilinjt  lln-  iml 

|Winn(i  i«  hi  In’  ii’ikMi’tl,  nuMnliinit  lln  muvini, 
|h  i(mmtii«  the  mrluircHMitf,  analysm*  tin*  multi,  IjV 

* 1 1 tC  Mlimt  ImhiI  iim  llm  niiilti  jihI  I.JInwtn*  op  In  a*- 
urn'  Jituii  lun  Urn  iun»kiiHiil«.l  ti|Ni  v nl*  lln-  miul 
v 1 t>ii  in  1 nf  I'li  iili  »U  il  cuIimIihii  I4I11  |iU«- 

fln  |tljiiiiMi|C  (rk  ••»<  nt  I)  iiul  |m«  |uf4h<ni  Inf  Im- 
(iIi  iiii  11l4l1.Ni  nf  lU1  M vlnn  ifi  *-j«  li  11I  Oh-  i ti  nn  11I1 
««  1U1  lln  .nUihuiiImIhni  (« |«  iihiiI  1 1)  \\  iIImniI  jvr  1 nm  » 
plan.nnK  Mini  «lnitniiti4ll<in,  llic  tynfirjio  tiU)  nnl  run 
■ 1 ifli.l(*il>  4i  |*ntiiliU'  The  I) Itlirt  lln  If  411*1  « -a*  li  id 
lU  iuin|MHirnli  mini  1 iHiitinll)’  Ik-  4iwiuil  lot  it* 
#li'i|ii4i  y m a m*  lUul  nf  «lin  * loft  llio  feul*  if  mum 

I 1*4  f 1 Inf  1 llillNlllXl.llJiulliHMf  tU  linnir  I)*tl  111, 

li  t <f«  iiiln  4II  ntUr  * li  im  iiti  jimI  iM.t**uf)  hinuun 
iiinit  In-  |il»n  mil  (tP.  ailninii*li  u il  (Ml  an.l 
|l(K  MHIIMliml(lll  ' XI  f m.lll),  if  all  |1.ll1*  411'  lNI>|HlU 
ntHiittiil,  |U«-  ijiulil r 4%«m. uk r ***1*-in  il*tll  nni*t 
at  lui  *«  if*  nltniMlr  ((nil,  w Uh  It  it  In  Imp.*  1 |vmliu  l> 
on  i n n*  til*  i In  Im*  inf  an»l  nltnn  jl*  l>  ini  |Im‘  IhjIiIi  iUtm 
tin  | uilii  til*  fill  uh  nt  XII  mud  *1*  llwl  in  lU  ttk-al 

iwnftrjm  tUlr  1*  ikfouti  un|i4il  un  tin*  ifulil)  nf  tan- 
WliiK  tU'  rk-WHiit*  hi*  ntift  |Ik'  i-im  ntial  tiHiipmn'iit* 
id  li  ikn  |ImI  iinitt  In-  4ilil«t  »*inl.  tin-  1 Iwraiti-f l*lu* 
miliin  «4*t*  tk-MKiit  ttknlify  ulfitlni-i  to  the  fnrtii  «4 
|um iiliim  4n«1  mfllirnf*  »luiK  i.k-alli  klinntil  Ik- 
4*  l.i.  *t  if  tu  ImU-itr  tUat  iIk*  1 k rm-nt  Im*  Urn  tin  1 ml 

4(1 1 <|l*4li'l>  Altlloil|(li  lh|  If  tllJUlIl  ll*tK*  1411  fie 
41  lilt  11-tl  IH  4 *41111}  l4  **4>t,  Il  *1.  IIM  if  nn(MNt.ll«t  III 
llwnr  ik*il<i|iiii|  nrwl  frm«ilii|  tin*  inmk  I llul  *4tli 
»)  *ti  hi  .k'liMNittf 4I1  tlu  m til  rrfk.t  4 hhiijni  Imii.ii t*  f i‘- 

* 1.  n (Kin  • »* 

In  t tlaMitlnttff  1S1  1 fi4i4t  li  min  * muter  t-atli  rlt- 

iim  nl . Mini  1 )•*«  iIm mu  **■•!'  iiniit.il  ti  1 1 

1 l)nf  H tik  til  il  % 4 t fi  414*  li  min  nliiifi  til*  .ill) 
iImmiI.I  In  (Hi  *1  ill  In  4 *)  ilrltl  n »(ir.l|.  ««  id  4|ifKiMi  M 

2 VI 41  it  ink  llul  tiifiiintf  iIhn.mikIi  |»|jniiMift  4ml 
impli  imnlalMHi* 

3 War  it  tnntulrnt  mill  4 *)  ili-iiulit  anil  turn- 
prrh*-n«li  r n jIimIuni  lengraftt* 

4 Wife  tluii'  4iUi|ii4te  lUtj  mnUlilr  In  inaVc  « 
jm1|imiil? 

5 W4*  It  Miwllf  nf  IkIiiH  nuiliUil  at  a lain  time 
(c  K . i|U4iMiIkmI  to  rumliH'  ik  *rec  of  tonipliaiHc)? 


fi  Wi*  it  tiNimlviit  mill  ft  mnl  |*u*itiont  fnr  fSRO 
It  * ten  In  .unf *n|jl.pr>  titling** 

7 Wa*  il  atti  lAaldr  to  tin-  ik-ntal  |Hutriiion> 

IV  mult  i fn*  ifulil)  4*«nuiHf  Mi  tlcntivtry  fnlkmt 

I n* 

IV  *fMlit>  HwiuikT  t)*trm  Vt  pmrtkinl  nf  MrtUih  In 
A Imktil  rrilr«  if  iV  lilt  fihHT  M kiHui  (kirlnfM*  n( 

H |k  Ink  f>ul«  if  llu  *)%tiM 

I*  I'tfi/i  int*il  ltum|fMlHtM|  frntiih  hi  IV  ik'irlutmirnl 
.if  lltr  *t  ili  hi 

IP  VU  II  nl.Ni  If. MM  1* i|M ft  hikuHil  mmI  illllh  il  1 rat.  nil 
hi*.  »lu  11  IN1I  **4f* 

h rim  • it*  knit*  UhI|<1  U .pialil)  aimfainv  atlmlM  « 

I Ik** in*  lk*  i i|>».uik  »<li  tV  iliMld  mnI  w|i- 

|N*1  UjH  mV  m «H  Im  lmjd*  wn  Mima  iW  ifthM 

(;  A*«mi*  die  «»ih-m  UmlNmi  Hi  an  ntiUnVil  mioiii 

tNUul  llflMtMfr 

II  PI  mn«r  Hmn  iw  MifiiM  Pi  it  Marti,  <k  tur  ike  VU  nrU 

IhmivI.ii>  l Ur  li  |M  « id  11  1 N'« 

I hull.  iim  t<ip*ci4  all  |N«m  *.km « in  ike  lyvkm 
| n<  |vIh  all  tPi*-  n>h  hi  <i*  mmnv  tlviH  one  l))v  if  vettm* 

V Ik-i*  mimr  ikr  t*«*l  « fl.tnrne**  id  Hie  »)  *tcm 
I-  hil  h.tlV  M«t.ai 

W HwiImI  in  mm riitu  i*  In  rm  miM(t  prmhtrf  MmI  n.^inil 

vlalt  puilNi|>4hin 

N Ulilifi  mi  i.lm  aft. ptwd  raihi  i ikan  a punitive  umnlatNm 

pi  t<MHaaniMH4iT«HM 

1 V tfHalily  i*.uij<ni  i)  1I1  w tut  prittilurtt  M ihHUnIi  to 
A Anhm  l4«l*  I.,  itall  mm  ml*-**  timilutlntfi  mk-w 
It  I .email}  Ham  thn**-  «U>  will  irnffruuni  ike  i>ttrm 
(!  Ik  kue  (In  if(4Hii*luNul  ilmiturr  wfik  hurt  4 irx.v 
itit.rtMaf.iai  iimI  antkiatl)  ik-lim-aU.I 
I)  l.h  nl.fr  n prating  rt.r.ln  rm  nt* 

1 Aiiuu  KMik.li  nliafil}  nl  all  nntrriili  (c  R , patient 
m<a.lt,  .Via  f t}m  aft,  r*  1 k w ikt  it  Mm*.  |»ee»  ft**  Pew  ik*t  «h*1«mi 
1 oufi-nl) 

y A**urc  in  irw  Mtnrt}  it  .aifiNna  in  nature  (ipentrd  al 
frpilM  Uilt  rvait) 

0 I War  iuh1l.Nit  Inr  nnnro«H|>1iaiH'e  amt  anlhorll}  Hi 

am>f}  >k*  tu 

ill  T«*t  MkwMe  t4Vc«M* 

TV  tf  lalitt  iiti.ri.K  t i)  ilnn  ka*  (fttrJum  o*  mi-lkoik  hi 
A lit  tilift  Vnmt  f.e  Ivimw  (tc,  iltatmniv  denial  pun e* 
ik.tr,  t*t.d«k  mP 

H Stk.l  kifiHt  wink  will  fie  reviewed  (tufK  apeufit) 

<■  Wurt  tupit  fr.Ni>  |*.ithtrn  be  tuple  trleilkm 
I)  St  ktl  pautnkn  who  will  hv  reviewed 
K UVm  | mu*  mV  r*  tVtr  }M  il.wnunte  it  Mitder  rc«Uw 

IV  CM  Vkrtta 

TV  (jmJ.T*  atiNriwr  t}*lr«n  lav  |».*r.lum  nf  mctkoik  In 
A I.V  ntily  tV  au  lluil  if  ia*t-  mIciIhni 
It  Si  1.1  1 an.  in  llir  1mm*  ./  |MtH  iit  rrt.Mvk.  1 laim  lent*, 
tvm  nur4i  t PtNm«  .a  jtj*N  i4i  m Im  h air  ft  > N.  M'itl at  J vr  id  all  |*> 
Im  nl*  frial.li'  In  tkr  h>m  imn!  f \tn.P> 

( S<  ktl  inn  ••  inri*  ia4.tr  id  |«n*iik'fi  nmlcf  frvirw 
It  S.  1.1 1 rw  * wKm!  r.  tul  turunl  |M4itMe 

V CAnV  M kninir 

1 In  I Im*  (Mini  ilnn  v if  MM-tkodv  ki 


Vnf.  rla— pn.l  I*  tiMlm.l  tijinmtat  1P14I  drftne  tlmrwlv 
id  1 an  In  l<r  mm  il  a*  tmlu  ikat  *d  i)*u.U)r 

•* Sfaadardi  — iimhm  fkall*  . ipr.itn*  frt.pirmtr*  wkkk 
mU.4iI)  rtir  tanfr  <d  atn-)>lJ4t-  ijiuImm*  frum  a nutm  iw  i it  ti- 
ll, h. 
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A I 'liti/r  t nb  M<  anal  *|dM»Uil» 

K A»*hh-  i iU  «n  « t|4w  >l  ami  km  ohmIIi 

f *<i«h  |<ili  Ii|4i«iit4th<i  4 ll>r  |»mi<ti|i  1<i  U ii 

Hi  »i«l  «V  t a t>i<  |Ih-  t <**4  rla 

II  IUm  IlfclM  IMfl^llllMI  4l«li«  |411  «m)l<lll|i|Xir 
•I.hi 

I l»N<l  Kill  iMMf  <|^4l<  Jltl  l«4  llw  k|H*,l|U«.{H>nl'l 
III  (nH«itl 

F Amur  (lAlb  «r  In  llw  iLlj  w<imi{iU«<il 

JJi 

(.  IV  Am  all  h rni»  in  tl»  < nh  na 

*1  A‘*mi  i il  4 til*  *1*  mi  #»»ii  4<*lw»  ihitif* 

M it  t<4i  Ilf  I IN  (m  nl  h*  Iri-atna  i4  Hi  lu«l  |4m  I 

I Aiutn  it|<lml  Kibm  Mtnnii  mkmf  itlnf  lliih|>  i|ii  il 

III  *lxl  • Hi  < In  i m tt  (4  < an 

| A*  tun  ttjJltM  nMiiti  iMMih  i<ImI  |lilii|t  «|> 

1*11*1  ill  IN  It  l4  < ail 

Ik  A*»i*«  tlimliiitt  hi  i Mi  ill 

I.  li»l  i ihlU  anil  ilaiili'ilt  I.*  *aM.li 

A!  I < «l  i nh  f <a  unI  iInnI  nrlt  t<*  lialitlitt 

S 4»»iMi  4*m  i'nI  M iNlnt  4 i till  III  iwl  il imL'tlt  m un- 
til ntiolilili  *•>  (Ai p»r  utiitf  rKi  mi 

II  Alliail  |*iithki«  MiNki  rnh«  «i  iii»<|i»miIj  h>nth  » 
llw  title  na  ii«|  JmUnl' 

M OUlfcWH 

IjvAw  H H u*J.  t Laim  h*tn.  |u|i|  n«* 

IV  ‘(iiililt  itiniMMi  tnli  in  lii>  |N>aitlmi  t *4  n»  lV»lt  In 
A St  till  lUu  wain  1 1 III  l«  MW  *1  hi  n-t  Ira  ifialifi 
It  I n|»U  <Ma  Naim  t II*  » ilklili 

I'  A .tiilr  I«ty  ktrtt  t»»  lW  lUl  arailllt  (l»  |ti1»w  » III 

twifntitf  nm« 

t>  AtiNir  rful  llw  rV  Hith|w<M  nl  <i  la(M*i*hi|i  n ihi 

iH|Atl  »m  |Hr  w InV*  anil  ttw  til  ihr  ibia  tm<nr 

' M dmc*«n«n 

11a  ■fiJ.lt  jtawrtiMi  ntli  mAn  ftwiilnii  t m tm  flktlt  hi 

A I V Am  rfw  ili(j  inlkilnw  |v  a I *t 

It  It  it  ihr  imlltil  ,4  at  at >H « mt  at  mril  Ik  r»  halnlilt 
( writ  t ami  iwfta  iAk  n liafnlrti  | 

< . I'tili/i  mmit  iilitli  In  ihr  i lliiil  |«Ktililr  h JNltal  iLli. 

Ml  IffWIMitg  Jintul  it  I It  ka»  HiitlOl 

|)  Atiai*-  it w J i V-nli  t|  Ii*  litltliNit  In  ilt« 4 il»lia  In*  n - 
Ifiinml  i linhal  r<|N(1m 

► Atttifr  Jala  i an  la-  »t4V  ilnl  aral  ntilrtiil  mil  tin* 

I IVhta  ant  • i i|Wtntg  Ilnl  it  itttj  la  Mtantg 
ft  IV  In M my  iniri  utiliml 

II  M naltt  a*r  tiw-J.  tm<*|«aatr  |tnt|lmt  (*, <h  «»h*ta1lt 
an  |*i  «l  i Orta  « a la  itf-t  rf  |*atll4«  (r  | , AIM  (>*lt  «**  IhnAil 
rimnhirrt  mm)  NnmnUhfTl 

VIII  hm»»t  Ml  >w> 

IV  < fialit)  tniuiNi  iKk  m At*  ]*  < i iVn  i w mrlhith  In 
A ( an  a law t tt-ttra  tJ  imht  ulnal  i «r ianl  taw  « 

II  l .mlwl  ntN  * nl  «JCn|4‘  iVll 

('  AitNir  tkat  all  Vital  Ht  alaaJ  |V  ifinlltt  *4  ilt  Hal 

i Mr  mi  mah  In  iIi'JnK  (wiltt  i |N i it  mat  la  *ian|«tat«-  In 
t|w  i iJ  i awt,  h*  • taw*  4.  . il  Mil  lit  KM  *a  (M>«  nVli  *1 

1 1 *hh»  1 1 alt  t ail  ant  iMiln  |til  nihi  i«  ilw  |m*i<li 
•lm  m»  wl  attain  i4  lla  t|w  *<al  |inn  itaat*  ha  i w IikIki  i4  i aw  » 
I.  At»wta  It  await  (.*  a aw-  t afiathm  art  it  |«*h  tl  in  a Him* 
I At  tan  that  <11  abiaurfi  |inWiin  *A>  >•  Mi  il  thr  i^whli 
•a  aiV  •(••a  t i4  t ar<  r»  mlt  n tl  art-  m«Ii  In  N«ar  Hun  m*  «l*  n 

ltt|  linn  |N  i r It  t * at ) 

I.*  Attnit  nmlliJi  h*  li  ill  «n  lm> 

II*  Attttn-  all  ft  V*  ant  iLila  lm  I>nI|h(  n*i*Jt  ami  ilila 
JhIim  lua  rr|Nii1t  art  ataJaMr  f«*  |a  t r ri  tir  * 

1*  Amur  athtawatt)  lalramat m*t  At  pa* » hit*  • iU  la- 
•«  ailalJi  if  ntt  t *Mft 

J*  A»w>«t  (N4f  rt  t M ar  ilttiitai  art'  Ni«tlnl  m antiM* 

K Attar*  HtaJ  tvfiaalt  nf  ihr  rrt*r»  am)  arwahtH  niN  h. 


!■*«  atilt  il  In  an*  14*14*1  wain  t « (l  t-  . fut  t f*m  l«*Vt,  l»*nl 
■ 4 ilnnhat.  <h  n taf  ihinhat) 

'llnmC  II  I awl  J ita.lit  |a.t  w .at  t~ .Mar  It*  ImVt  m|iu1 
i aw  it  t it  ta  awtl  imm  At  «(n|ar  ri  ih  * All  a*ht  r«  ft  V • ht 
|w  tat  alt  it  a t l>a  l»fh  ft  | n « <4  ti  ttt  « 

IN  liiUltl,  IMM  Ml 

lla  tftalJt  iWHMiHi  ntbailiat  |N.tnlnfi  iw  Iin  iVali  In 
A Atttn,  It  i iMtM  1 ht  |Im  ainiinijIi  iwiin* 

I*  Attair  |»ni*tt  i at  Ma  M a*  nniadti- {tvifltati  it  imrinniaH 
i .tt.-al  *«t  |ha  *iWi*wi  r*r  wmimi  v 

i ‘ Attwit  llul  all  It  • iUu  i It  (ihn  It 

l>  .Attttn  tw.MM tli  th  fi  ctHtai  laV  tia>li  fiiKti  n i«  w M< 
a J.ui*i  r h<  tin  | tti M H 

I An  iNiiirn  ml  itaritfn  i-  mIiim  it-lalnl  In  A I H a In  ihi  a|t 

|a<  1<rt.tlt  tiain  i 

I Attttn  <lt«H  it  a iMnita  mV  J nlitttit  art- »t  |w«|t  J in  «tii<ii>* 

f.  A|t|*  a|  it  1 1-  * ikthttait 

II  Inhant  all  lltttw  invh  l ii  t h a 4 thr  atiN  th  nh  i ImhIwn 

N rm.n 

fla  >|M*lili  jttNii>Nr  titlt  «l  ha<  |Ni«|ihlli  t in  n»  llnaKln 
A Atttin- rttt«iMm-iMlr*l  «*ii*t«  lali  tt  mi  it- anattfalafi  nxl 

ii*t|-ti  >t  a nli  t| 

h Attain  n «|NMItllN(ilt  ha  It  J Vim  tl|i  atilt  ifn  n It  fit  Ihw  <1 
( Ittlllw  ini>al<4lla  at  Im  n*  tali  t»  mi  it*  i iMti-tlmn  «4 
|Ih  inJJim  III  tlmlnt  iiaRiHnnl  iiwati|i*ilt*  < |i  I 

I)  linjJt  >»■  M VrtV  l at  I h ni  il  ncti  tvart  In  tiamf  it  mam- 

tn*  i V Im  *r  in  m ' 

M ) ilnM* mi  M M*  harW*  AfHam 

11k  >(t«a1rtl  jttttraiM  t mlun  lu<  |Niti  ihm  tut  imlhialt  In 
4*  iniIn  all*  a»v  tt  ami  li  titt  nV  n i*tt-*»alt 

A I In  talininitliaAitt  at|*il*t4<1*  tvtli  tn 
M 1 1*  nn  iVJ  ha  lii*  ami  |*nt  hit  * M V t In*i 
( lla  mt  iIkn)  h*  i aw  wlnlnm 
I)  I Ik  i nh  lla  ami  ttantlaiilt  ntt  rl 
k 1 1*  i lata  wkim  t * ntt  tl 
A |Vt- mm  iImnI  (■*  tllf  I ttJV  .*hmi 
t.  1 1«r  tiM  ikxl  <4  tltla  tiuh  tit  ,*«|  in  i t h im  w 
II  llir  mi<lNth  ha  V kNmV  arxl  ■■  uminn  nIin(  hhii  itnr 
at  lH*t 

I 11m  HMfklMlt  It*  1i4lim  H|t 

| I Ik  unit  1 4 llw  |>N<(ijm 

llw-  tftaltlt  attnratMt  tt  t|«  m (tat  |*»at  <Vm  t >*  nw  iVtlt  hi 
V Rith  w |*m*k-»  uiitUima  with  ihr  ifulih  anwanr 


XII  MfM  •<  Aa>*»w 

1 hr  ifulAi  attniam  « tt  tit  in  hat  |*aa  nVin  r*  mt  iIknI » ht 

A IV  iiMtmtrala  kv.j 1 1 tit  iu*m  i i«  tnt|tr>n rwn  nl  4 |'im>,4< 
ItltjilK  nan  ifulriv  attMram  t *t*h  m l«tt|4i  na  ulaltfMi  (r  * , 
* mm  Ht  Im  ri -faint-  Mlili/alNat . Ia4  |a  rhamaitt  tl 

A lh  Nmntluli-  miiuUHamr  in  umamiaaiil  <4  th-Hal 
Iw  ahh  tlafnt  tkM  r t|Malilt  attwam  r tttli  tn  an«| 4t  ntt  H ithat 

II*  nnalt  I vt  »*  ih  1 1 Vi*  tl  l<n*irt  mV- a tt  tit  main  .»|t- 
1‘ittM  ii  lii  < t annin  tV  nlal  ipulrti  aiinmini- titli  mt  11 
|Nn«  itli  t a iin  llnal  hi  jtw  tt  tnw  tt  tit  in  .ttf-i'iitl  nlr  .il 
< liaratlt  iit|H  s ul  ipi.il-lt  attnraiwv  at  hit  nil  hit  I In  i v 
|M  tit  1 1|  tin1  In  lit 

11m  Hnnlt  I I .ill  ilt)t  in-  Mtttl  fn  i IM|||MH  him  tpi.ilift 
.tttiM.MMt-  |<i><iKiti  In  aimJIii  i llntti  ti  r,  I*  i ann-  t4  if* 
n.itnii  t4  lint  tliwlt  hi  ttluili  a tain  It  <4  w liintft  ami 
iltt  • rt|  j(iw<t.K  In  i hi  n t m w arr  i i.mitm  tl  il  it  ilitf*  nit 
IhiimLi  <ian|MMtiMit  Knr  t nl  llir  |<*<  m nl  vlmh. 

tin-  iimm It  I h at  itnitiilt-rnl  HNnhaloatilt  hIn  ii  llw  i|iul- 
tft  annum  r *)«trmt  tain-  rtimuinl  m inn  rjili 
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* hatoi  ft  f itfn  . IImim-  il« •••*%  fhal  ilul  i«4  In  In 

ark  .pul*  It  oiklfi  *u*tl  l>>  lU  tlmlntl  « mltk  it- 

tifii  *1 

rintfAfi:  Snnr  ( I ry  (i  m ♦ jl  bnltnit  n lain  »•  hr  tin  < !•— 
nit  nl«  in  |Im'  itnnk  l «ir  ilrmilnil  In  1t>*  a*  Im*ii 
LuIi;mmiii«|  In  lU  itt**m*m  ihIiIwhk  Hk.uk-  iti  (In-  tlmlt 
liiult  fc«t  llie  t«  »li  im  let  it  hi  1 1 «i|t  **»  II 
mil  4ImI  ill  liiN-4tiil  S*  >ti  im  li.nl  4 ik  (tinte  |*l  m • 
u til. m iIm-  ■tftf.tiii/.ttwm  t «hmliifi , 4ii<l  *li« *iiiH-iit4li.**» 
nil  M I*  |«ii|i*iiI  *4  4*  i lllx  I MM1l|i|i  tl  tl  lU  llltlljfl  *1 

I Im  |*mKi  «>•■*.  1.4  till  Iiknl  |U||.  <4**  I4»nl  4%  I*I‘H  4 
III  «<*.»!  I ills  I ill  Ml  | Ml  till  I*  *'  imnlUMII  1*141  IllHMM  I l«t|Mll 
Itl  ill  * i I-|}M||<  400*1  M *1*  III*  M 4k  I t till  III,  4*  M 4*  lilt*  14*  - 
Mini  Hllti  «M|*|MMt  *L*H  Adttiflonall)  . H*  ifulil)  4*UH 

4n* •-  program*  iIm-hi^*  In  * uni1,  in  mhh-  i ate*.  llw  * «- 
Ittt  k Im  Ilk  Iilitnnl  (Hi4iii'iii*  hi  ik  nlil  uic  wknfi  H;* 
«!•»«> k VI  itlm  mJumiiI  (Hoftiaim  K>  in  I if> 

( *r*l  iiiinnniliiin  W4«  wan**.  Jllmnxli  • ih*mkIi  hi*I 
*1  *1 4 *» i r*'  41  41 1 *f *1«  l«i  <1*  li  i inim'  tl< .*4  tl  <i  ««•  i *ll\  imt* 
k *»  l«i  mm-  imliru  I nNMtuii  t *»l  i|njliti  r»  alnatimi  *m  It 

4*  it  * .Mil  n i it  « lit  mi  t.i  iim*  ilmtl  iiiritiifi  t tmli  .1* 
limit  il  < t Mrutiat loll  Imlifetl  Mil  4*illi  * l 4it  limn 
II  .nlilt  IIM  IkiltlL  lllltl  |H  ItiHIIII  I.  Illil)  Il  II  < |tt  lU  11**1 
of  vll  It  II  * Inf  4 II  * 4*  V*  «ko*  M 1 1**  I tlvl  allot*  iIh  IIM'  < J 
Kill  UK 'IS  I*  4 Itllli  |IH  I,  M li  H II  I*I4|  MM  411  111*  III  *4*1*4411 
Im  i i tin  ill  il  anil  *4i«  fiiliMi  |1kp  miiimIm  i ■»!  ik  nti'l 
I*. mi*  ri  .1*1(1*  *1 

MlmMihfrnrMnt  nf  ikr  SyWrm  f rmn.il  IralrnitK  iimiI 
it.  ll>«  *•  nroKrain*  tut  *«  4.  *1  lor  fin  miik<  <*l  .mIiuIi 
♦i.mt  I • i tfli  Im  tint*  Intnl,  in  knmf  mil  l.mK  m mmai*  l«  ■ 

INN..  .«  all 

Mu  ftrnltli  in*  t»l  i on Titli  nfi.ilif > nl  1I4I4  11  r»r 

I t.MtlllM-fl  U till  IINItf  |*fl*|Tr  Jill*  4|  I*  4*1  OUVlNlIl  .iiktii  tv 
it iK  |Nm Mnnt  fit  4**m  r 1 imliik'iifMlil) , )i  I ihiiv  nl  live 

I it*  ■t’l.imv  1*4*1  IM4  *k|(|'tt((|  Il  jf  Jill 

mill  r»fi  11/1 1 S/mHmi*  Km  fin-  mml  pail,  Hh* 

II  (|M. ll.lt  JttllMIMI  ntfl'UtlMirt’lNll|llll|NMlh  M 111  I- 
inK  . |i  14 1,  f t t|i|tk  topn*  on  tnlmli  In  kmn  ft  tut*,  *1 
llxti^k  4II  l*nf  nm  Imii-  iimi  lumtim  to  tik  ntil)  |»4i-n- 
tial  ii  * h tv  l.^Ki  Onl>  flu*  im|m(ii  nl  limpttal  «im!iI  iium 

4 topi* -«|tt  * ift*  4|>|*ltl*ll  II*  Il  lit  M 

Mam  |*ii*Ki-trm  ri  1 1*  mil  « I14I1  n l n 4«  IomihI  tit  fin* 
Il  I Old.  patlint  M | I4IHI  Infill  t'*<UlMI*e*1  SiHIH-  (4flHfTaHt» 
1 ti* I •**«  mi|miI  Irotii  llnm1  nn.li  1 mtn*  4%  4 lutit  km 
1 Im«i\iii«  4iut  met  In.*  tin  m w 

S.  I.  limit  .4  |».nlitiiNH  n fn  iitim  until  with  (Im 
mu*  «if  lln  |i«i*ui.iiii.  Im*I  (1  im  14II1  4II  |Mi>tff4rti%  iinr 
4I.I1’  In  4t  1*4*1  OMMM.tllv  fit  Ml*  VNIM  4*1  M * 1 (4  I .M  II 
|>t.M  III  Ni|t4  I |Ulfl«  l|t4f»MK  In  fix-  |MmK14HI  Mjii*  Ilf  lit*’ 
*i  *t*  ni*  ntt*  mi-*!  lit*  i 4H-  titnli  nil  In  ilrnti*!  ami  ami- 
•Ii  n*  *(.if>.  I *.•** i t«i.  *n  m4*  I*  .m lilt i **i*t  lit*  ik  nli*| 

( .IM  S|  tl  I f I..II  V*l  III  |rti*Kr4IM*  I4mk.ini*  ml*  it  lit*- 

*4*t  * In  In'  ti  *n  Mid,  mIiiIi-  <*iIm  f*  ti  Mr**  mil*  u*i* 
v(  ii  mi  iIm  iti*  of  j *iti-  * lot.  .ill  uM*iunt>ift  (xii  t it  m- 
I It  l<M'«  . ( ill  l .4*1  * Of  linn*  n « let*  oil  | 4M  * M It* -It  |M*f(  M- 
ImI  prol  Ji  hi*  1*4*  i l>*  < it  nt*  ntiheil 

f nr.  un  him/  MriNi/rinft  T It*'  ilitiru*  nature  nl  flu* 
MM  4*llf(  t M*C*I  In  l tallMf*  .(H.lllt)  III  ill*  II  pfoKUIIl*  (4 


*(04l*l>  <**MMiHr  ii  ilnlinK  11m-  k«nt  nf  fki  irilcrla, 
flu1  i*j«rt  t«  of  if  mill*  Inlw  it*  tin  nl  jml  lie  |>riMilun’* 
In  ik  * t-Jnji  1 1 Mil  14  jloi  * «l* 

C *1 1 (l  « 14  Mil'll  IM  fl*«'  .pulll*  4**'lf4me  mll'HI* 
r*ti»iiHt|  kntititl  mi  4ll  |ln*»-  iiufnt  4ti  4*— *lriMtM#*\ 

I mn  »■**  Mini  iNitnnm'. 

Slim  ton-  I niiiU  11ti-*r  inti  rt4  rrkf  hi  A*|Hit*  nl 
tin  m*4tiU4lt«Mt  4inl  HxNirnt  llwl  *ninMf  lln-  (Hir*i- 
*nni  id  *k  nfjl  1 41  r 

I'lm  1 *»  ('fitifi.i  Ili*'*e  MiliiM  ik-MiiU’  »U'  f*trm  • 
tlori-n  m lltf  I4(H*  * |H  ifittMMlI  4M*1  till'  1414 IMgl'tM*  III  Ilf 

lit*  ill*.  .»*«  In  .ill  ««*liMi*  * min iih  il.  pnni-M  tiili-iM 
mi  n 1 ni|ilu*Miil  Alllnnigfi  iimm*  *ti  Mt*  nl  prim  **  un 
In'  nl*  Mtiliol  ntinK  ililtn*  lu***l  ami  1 iho*»i*Ii  i Imv*I 
1I.1I4.  fttoftl*  jpin  ar  fnln-  imtl  |1k*  tm**l  m hli  ly  <k  iht- 

all> . |Hikrt iimim  i*  in  tailin'  4 ltl»lm>  , ihaKint*!*.  eiaitif- 
Matnift.  tti-alMH  nl  pl.Mi  amt  IreahmitU  I*  iiMMom-*!  n*tii< 
flu-  tltmil 

In  lilt  itltf*  ii*k  ptiKf'M  itiffila  (a*  m cl  I m nthrr 

I IIh  114',  4M  Mtipllf  l|  ttf  4 *ptlitl  4p|tftU*ll  1441  In*  f.llt’M 
f*pf«(lt  flllrna  414*  pti  tit  It  1 rimu'il.  *p4*ilfu  4Mtl 
im  .4*11141*1*  I In  * • !’•  (tl If « - lilll*-  |ihIkmh-4iI  In  4*m  \*  ttnn- 
plum  v linplitit  t nl*  114  mu'  j k**  *p*n  «fn  4|if»riKHli 
lf*.t»  tall*  lot  *iilimtlH  iiulKnii'liti  l«*  tit  It'fillhK'  iiitn- 
pIlMHf  lln  I. iff*  l t*pc  tJ  illli  ru  4tt*  |Ht**ltMltMI4tll  Mt 
(l<  1(1*1  it  tl*-**.  pailutilatl*  **I.*'M  litrim-tl  tltl.t  **»inr« 
{•  K . fttoftl.  tlaim  Mittl  4ft-  nu  tl 

OnKtHtn*  (!uli  rn  yIhm'  tfifctM  t t|>ri'*t  lln*  tlfilrctl 

I I .million*  .»*  4 mull  of  Itralrm  Ml.  TliU  i*  fin-  Irntt*  of 
fin-  mpafit  ill  4tt* lif  ***lt  lit 

\ Mil  II 1 1 -if.  H * «*lfllllt*  I HI  * V tMOTC  llllfkllll)’  III  ik-HIll* 
IMK  mifttHlll'tlll  tl*  Mt.lt  t 411'  In  I .IMU*  441  MIllltMIM’  lll.l*  IH< 
In  foil*  riMli/t**!  Im  .1  liinit  linn*  llnwctt' 1. tart*  tli.it  iu* 
(nilotiiMtl  limit*  *t  .ii * ago  1r*  rpii-ull*  ikct  imK  u ni'll 
t III  It'll!  In.mIHC  p.<tl*  III*  Alvl.  IhV4MU*  of  M44tiy  INlliilk* 
l.itlnf*.  liiitK-lt'fMi  ot tit t line  1 .tit*  tlllhutlf  In  im-aoiU* 
4*k->|ti4fi  ll  Snt  l»  f.n  ton  mm*  Ik*  MjII)  MtircUtt’il  In  lilt* 
|H.«Milt*i\  in  ifmiitaiHt- 

’I  In*  pinltli  in  nl  4«mIiiiK  lln*  tutcfU  more  olipnliM.' 
*44*  tli*iii«uil  lft’(|(M  nil*  tlnriiiK  tin*  *ift*  vlufi,  p.nlkti- 
I41I)  In  ti'lafMin  fn  f'WMilniiiK  ^|>|ifti|Hl.ilt>nt'U  nl  tare 
fhrmiKk  ll<c  IiimImm  iiI  plan  amt  flit*  nowil  Bctaiiu*  tin* 
|M4*iHm1i(h*«  loi  ik -41*1011  1t1.1l »mk  arc  >a*t,  t*l»jt*li*c 
I Me. tl  MU'*  4ft  till  III  fill  In  t'*I.Jtll*ll 

IX  li  rinhtatmit  nl  lln-  4*|H**(*  i*l  tk'Mlal  cafe  to  In*  re* 
Ill'Urot  ill  t*l  tltltll  1(4  uttllt*  1 ill  III  t*4l  iIh*  ll.tf 4 V 14441 C 

*t  li  I I11I  Mi  4 |uif*t  irl.n  *\  *I«'IM  III  U'l  H « Kitf  I'lAMipIr, 
ill*  MH-4MIU1III  111  ol  It  1 lint*  .tl  ipi.llill  ftipiiflll  lluitl.ll 
1 viiiiMi.it  ion.  iim  4Mift  * ot  Hh*  1111  «***!*  of  I leaf  me  nl  te- 
i|Miriil  l*4*t’liiH*  tiilJ  Utiltulion  |Mtli*niA  were  l*e*l 
■ \lr oefril  l<>  ret  11  **  imk  t l.tMiii  Kueil  of  eiHiMniU*t-lM*eil 
ilit.i  (Hltt'f  4*j*til*  id  tan  ami  (H 4*1  lie  ,i**e*uil  in* 
tin.  lit!  prikln*  lit  1!* , t fit*  ti*  \ »**•**.  tifal  ImmIHi  *l.thi*. 
4|>(tfo(tu4it'in  *«  ni  treaiiM*  nl  pLutiiinK.  ttmipliirne**  of 
it  1 tHil,  *n*l*  of  t art',  p.tlu  nf  *4li*l.n  Iimi,  4tt*  itfalnlii*  nf 
* an  . 4p|ifo|tf  i.ilt  m **  of  1 ale  .Mid  .****  **  Im  * are. 

I lie  * nli  11,1  Mu  1!  in  e.%*  Ii  ill  Hie  *i*ti  1111  Hi  re  K*  lief- 
alt*  tleti  tn|n  tl  iiilertialt*  In  |*ei  1*;  lio***  t *r,  Minvt  ti.i* e 
not  In  t ii  tetli  il  Im  i.ilulif*  (*  V4iitiiunK  wlullHr  llie 
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llrro  nH^tufrf  «l  li  hi  mtvnr»  ) 

jikl  »i  luMih  (ibirfMinlni  l*  U |«N>lUr  In  wvr 

(hr  ifih  ii«hi  Nkt  Amt  nlriam  (hr  Mim-  rmiN 
Ihtlm  Siwnfi  fihf  Omtu  C’nWrifi ttm  1 lifir  pnmtiul 
ilili  UMiim  wt  tr  fount!  tlfnkil  rumiiutum.  ninrit 
amt  iUmk  C mm  ihUtuih  itmxf  i|mtlMW- 

luift*  ami  ih  iwumI  ialf»»kn  *fc  i4h<  t imiHf*  Mwtl 
Kmn  t4  Mh‘  i-fiArri  «>Urm%  imoriioiatc  ihr  HmiJ 
rtjmifwrfkw  <<  a firtl  lit  rl  rr»  *vw  mn  ami  t*n 

uir  A*-  iIiih  jiI  when  tk*ci»M»m  nmwi  lie  trunk*  «*m« 

otlii  r vmftrt 

AlflNuifli  ilinkal  rumiMlinm  «r  iHr  k *!  mt  ^mr 
of  li  (koRal  mikoMr  of  trratinrtil.  lhr>  wt  re  liNiml  In 
hair  wirral  lumtaltom  hut.  mranifnnrut  of  hxhni- 
t*l  tfHalily  lni|>fir*  I Mimw  ik-KmUmi  of  «|Mahtv  hu- 
llininiifr,  iliur  limit  al  ruminaliom  nrntl  Ik*  |m  r- 
fawincrt  lr>’  ilmbiti,  they  ktr  a omi|ijMatiirli  imll»  I'  JR* 
of  fi-i irw  uM'ififfnl  to  llvnc  in  whfch  mimh  nh»t»  un 
Ik*  nml  (<*  ninth  rtf  the  irk  I*  w Timm1  i onimilmrnt  fry 
ill  ninti  uitfol  from  ri*ht  mmntn  (irr  t um  fn  -10  mk 
mitci  i*«  r rum  with  t«li  imcni  from  650  to  6V*>  (u  r 
ik  «ll*t  ri  Mnotl 

Ot-m  rally,  |Ik*  ilmnal  riMinnalinm  an-  |N  rf.Hntril  at 
the  la* ility  win  re  tarr  wit  nrlKlnally  prrrtKkxl.  hut  tin* 
i«  oof  jtlnivi  1 1 »r  i or 

Kiftht  of  lltr  |>fo«ijMn  mhIihIuI  mkih*  Um  of  fmul 
rr*  in  thnr  rjualitv  lontamf  |*nffTani«  hu  ntcn  of 
iht  %e,  rexortl  rrUew  lair  « pbo*  mi  twn  k M*lt  11m  lint 
Uil  it  ik'  rififnir  ik-tr  rmtiMlion  of  mUtIn  i mlam 
Inform  itimi  4*  ilmmm'nlitl  in  |Ik*  noail,  thi%  hat  In  • n 
i omhn  Iril.  in  vimr  ut<  ».  hul  Ii y a nomk  nliil  1 In-  'it  * 
oo*l  it  tfir  impluil  evaluation  of  ilir  apt NofKtatt  mtt  <»f 
tarr  at  (Uiimmtnl  in  tin*  mnnl  B<  i iiw  ol  (In1  alr 
m'ikp  nf  rtjilnu  (filrna.  It  n frm  cjll'  Mir|4itl  tliat 
lUrnhttt  thiHiM  perform  tlm  ivmllon  of  tin*  mluatmn 
\n  t{Ht  tk  rrtfiirth  h,it  ho  n ilom*  to  ilrtrnniiH‘»lMl 
< tiitilif lift  t a lx  i»k  *1  t Imh  <il  itvml  to  ttli.'l  ml  or  mat  ion 
'ImiiM  f»r  rim  nmriifril  to  c'alnalr  ipiality  ol  me 
throngli  rrtrwtl  irvirw 

ll.mnii,  llirir  an-  iimIh alHtnt  llt.it  iSr  information 
nnljMr  from  file  In  ilmi  nf  ntmil  nu>  Ik-  tijmfit  jnll) 
lnnilrtl  |)f  (Iowan!  Hailil  foiinil  that  (hr  M»veraitr“ 
letiiil  it  wkt|iiilr  unit  Inr  rvt  lew  me  tltr  mfuai  mm  n 
text  it i«!  !»t  On-  |talicnl 

Itala  ntill/rtllnti  nf  |Hnfr|mjf  1%  an  ainifnath  to  li  tit  w 
of  ilt  nlaf  tan  lltal  (rm  ulli . rl m m t ^ It  n*>t  rirrrtvirh.  lit 
tol't  • «om|H»lrrt  Ki|flit  i*6  t!i<  II  rttitw  t|tli  nn  li.n! 
viim  *1*  tfri  t ol  tt*n|Mil<  iiAifi'in  I lnoO|*!i  t h v • l<  (pan.  ot 
ot  ttl«*|>tift  o«lorm.it it itt  m tfi  ni"  !i>  i oil* « litni  «>l  ■ I milt 
tlal  i or  i ih  imiiiIi  r tlit.i  or  In  a oanpil  alron  of  il.olv 
o % o w ol  tl.tla  i an  It  ,n  iinn|>|i'lii  <1  to  i<l<  olilv  pat  It  rut 
til  latia'iot  ai h I 1 1. tilt  int  of  t,t<i  lloough  a |*r«ifrl<  hi 
tlm  tlmh , a (Kohl.  nn  • h Ino  tl  at  .itfv*n  i'  ll  tl.ii.i  m 
hanuft  w (ik  It  tlitpla  v jvalta  mv  nf  Ik  wit  li  tarr  uititrw 
on  • a ftt-fmol  (K-riml  «4  fnni 

| lata  nlili/alioii  t ail  t an  unlit  itlo.il  pio\  i.lt  i or 

an  t nlnr  piox>a»a  Alllionxlt  limit  tytlrm*  t ni|ilinl/i‘ 
ihi  for  mm  r.  ink-  It  n nti'il  <mi  pntXi.no  leni  it 

I In-  mott  ( mitlur  lip  nl  I'lolilr  it  i oni|<iti-il 

iitinjt  c laim  forint  I'rnMcttuay  ulriitilt  a |mn  ok  r ami 


look  at  alt  |Im*  In  attorn**  rrmh  ml.  Irkntifv  a t|mik 
tn  ifmrNt  aim!  rmniiw  il  In  all  the  alrnfitlt  firm  iiliniC  it, 
«4  fill  nt*f>  ihr  IfrAlrm  nf  hMory  of  « ttnch  into  n#  Bv 
tlnrian  fkr*  ilala  lolkxtnl  on  tlm  t Ijitn  form,  |»iifiln  t an 
Ik*  ri  iHUlol  Inr  iriinr  at  tot t |nmitk-M,  patii  nl«, 
trrAtmrtitv  |ia>  iim  nt  t Imikaimn  nr  ant  other  Ufnr  Int 
w fifth  i Lai  a air  availaMr. 

Ofkri  |Wnklr*  ittlriin  n iH  iml  Iiniiw^I  ini  iim-  «4  r «- 
t on rti«  r Unit  «t  hit  h fmlotk*  ilata  llnm  not  fonm I on  tl«- 
iliint  liani  ami  cnmhlrieif  imfnl  Inf  |irattHv  man.ier* 
•nrttl  atm!  rtalnatfM*  |Mtf)»mit  Smh  linnet  at  a tltatf- 
nott*.  tk|M*  nf  tit  it.  ioti»|VfilMm  t(aln%  ami  ntr.iMirrt  nf 
imaI  hraltk  >tafn«  wvre  iMlmlrd  im  ihrtc  riKimnlri 
fnnnt. 

1 Itc  ilrtiialilr  a»|Htl  nf  imfih  i Imh  il  on  ilaim  lorm 
ami  rmmiiitrf  Um  tlala  it  llul  rtw  ih  nlitl  it  r<  i|niii'«l 
onlt  Imnint  an  Mli'iililiiil  |<nMi m Ihr  il.ri.i  Ihmii  |1k* 
hmm  Air  Ki  iMf-illt  toni|ilrltx1  In  aimihait  mIImi-  tt.ilf 
11k-  ilata  arr  rnti  ri «!  liv  ioni|Kitr*(  jxrtiMim  l,  ami  IIk* 
rtiNHft  arr  umI) ml  lo  |Miint  mil  what  ap|N  ait  to  Ih 
ala  tiani  InIiji  m Ihit  kh*ntibr«  thi-  fiKiit  or  |hr  taiRi  t 
Im  m t!r|i(h  n \ «•« 

Arni/'/ili  nmt  IVrf  Hci  ir  ii  Alfrt  ilata  arr  lollt  ifiil 
thrmieh  r taniiome  a |i.rti<  nt  m In  ioio|«.nnie  tin  n • mil 
nt  (Kofilr  to  i riti  tfa.  Ik' t AM*t  ihit  ilo  not  lonloim  lo  (Im 
intrna  nut  irt|oirr  rr-tirw  ami  aiuKttt  in  mmi  i It  pl!i 
11m-  tt tit  mt  tliitlml  Ii.hI  ilrflrirnl  nn  llMHlt  to  nk  ntily 
ami  analwr  thrw  taii.ml  taw*, 

1 In-  ntr  ol  ilt  nli«|t  tiMiukr  i|M.il>t>  n laltxl  iikIuiim  lit', 
ant!  Attinlntf  iftat  nunc  tlian  mil-  rh  nli'l  i\  m.ilioe  llir 
final  iniktnti  nit  Jnint  i|oa1ilk.  arr  iiiijhm l inl  i harar  Iriit- 
In  » of  a rjoatiU  a"nt.imi<  '>'tim  I'lili/inK  mnii  than 
ihk  ilriilitt  Im  ImaI  <jira!it>  ikxiMmit  pntinlt  irtittt 
fioni  iN  lnit  a inir  im  ran-  prmr-tt  Siam  ol  tin*  trlrrlril 
t\  tlrmt  | am  iih  «t  for  < him  al  i|oali|>  |mli!im  ni'  In  ik  n 
Int'  I me  |t'i  f n ' n w In  iivint!  im*rr  Ilian  ink-  ilriili't  i 
ik'iitioM  w.it  llu-  rati  in  Imir  proei.mit 

htrii  mine  |N-rr  toniimUrr  tlriHfnrr.  hllfi  t MipliJ'lt 
lt.nl  Ih  i'ii  plat  i il  on  tin-  |aol>li  nt  of  i onirolhne  fin  *r* 
tU  vtit  hi.it  M Ih  ii  iiMiv  iiMit  ilrtithni  uiaVoiX  it  ir* 
• inilitl.  vntN  ol  tin-  |tr  nl  ih  in  rliniloitlit  t,  IhiI  in  |iro- 
Xramt  that  ntr  oik-  ik  niitl  for  (In  ttkm  nulme.  tin  prolt- 
Irin  It. amort  moir  inti*  al 

fm/UiL.  Ir  foot  rtmMpt>i  n/t  Alii  r ilata  n 1 1«  w ami 
Atiah *lt  fnnlinXt  nnitt  Ik*  ni  ulr  known  to  ||tot(  h-- 
Itrwnl  ami  am  it.rttt.ut  at  linn  rn  onint.  ml.  t!  Uillt- 
■ ml  ih.  ti  «ti  all  pi.  Omit  tli  pt  at.-  tmli  art  t tr  n itt 
A"»  tton  ol  iIm  ' ml  t'ttnr  t4rtal.lv  ( Ii  oicoit:  |K.>hli  111 
|mit  r.k  • In  liat  »m  1 1 .411111  t Loom  Ii  ik^t-  .lint  pt  tfi  in  tt  of 
tltr  piol4r  nit  |-  nithi  t mint  . it  tn  it  tit"  mkl  In  pi. mil 
IH.I  a Nth  lilt*  Ur  I |Niililt  to  111  l.ll  III!  hot  low  ml  <k  Utoittli.il- 
mu  v'o.nI  i|o  ililt  at  will  IVotli  | n tt  ilit  t*  ami  m i*afitr 
hotline'  m • il  In  Ih  hi  nk  liKinn 

All  ol  (Ih*  tt  'tr  int  4 tannin  il  attiur  m calm  I. « ilhn  L 
to  ihr  |Krtt  ok  1 I low*  ti  r.  in  tit  tt  tti  int,  h 4 «|1«.k  II  ol 
|n>«  itn  r li  t irw  11  tn! It  it  iiiloim.il 

Sonar  la  t alhn  V It  aUtnr  iinnia  cluta  h I"  I*’' 

t.iai,  oilw-rt  ntr  Ir  n ma  I wnliiii  « imiihiukh  afnm  ftaal 
Ii.n  i mat  In  ihlatiil  ilua-  to  .nlauinitii  atit  1 latiiw  in 
WHitr  pingr amt  Alt  |iiii|iMmt  1I11I  liatr  |>rntitmnt  fair 
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ImnHiluk’  (rntmik  if  i tlcftefeney  in  turr  rwWiffrti 
the  imlk'M  One  pnfnM  *rt»  wp  «n  appointment  im- 
Mciliilrl)  tm  Mjr  |MM  nl  found  to  Not  e • pn44rM  in  the 
fat  hnfc  a)  i poddy  of  bit  (Knfal  Wr 

Hoimmiidnl  litKWt  tfv  rrpKktl  In  «rMm|L  mH  nil 
tin'  i>tfa-«Mi  luvr  ri-pnrtmg  prutmuft  lu  imtn  llul  nv 
MmitmiWitihi  Mr  bmanbil  fat  fin-  iwlxobul  ret  port* 
nMr  ha  uii|ib  on  nUtin  AttNai*  idm  lr>  lU 
varied  from  nbM-4ltim  to  ibimitu). 

A|*pea1t  taogramt  nr  re  |vm1  of  tit  of  llr 
dirt*  of  wlihli  Imh  fata  itaanttlfa-e 

Ml  hoot'll  all  of  lltr  t)tlriMtluo  bwinal  |Mm  ttloirt  b« 
JtluHt  ami  iIiInmkIi  two  tytktHi  km  ilhutiool  it  o- 
tith  wImi  avtt  iblivrtini  pn<*  ipubly  tare,  there  fun 
ttol  Uvn  emrogh  ct|irrttiHt  In  tumltKlmg  tpuhly  it- 
turame  ipliiat  to  iblcrminr  the  ih  guv  to  whkh  print- 
lot  at  limit  mil  l>c  enfaneed  Kt|mk-mr  In  kwhui-ii 
•if  ifMaiity  attnramr,  tilth  at  imtitntlmul  mica,  hat 
»In»»  prirfetihmal  rchnlaiur  Inrohmr  mInnh  agamtt 
Itrn  The  thflw  oh  > jom  a hen  at  (him  it  lated  fat  limit- 
inf  o#  rethnlnf  pi  It  ifa-get  an-  ik-ttmtl  mtitury  lint 
ptoMeiw  hat  Ui  n HkndBol  time  and  afaiu  ami  m im 
to  Ik-  the  |i»inl  at  it  tilth  man)  let  ten  iplrmi  ltd'll 
ihm  o 

f nf/uit -»/*  Folhrmop  utility  uhltnl  In  rifht 
M'k  mt  Some  attlgmil  ft t|NMii Jh|iI>  Itr  lltr  fa  »l  low -up. 
tthile  udwit  utetl  tin-  ik-ndtl  fa\  tale  the  imtiatltc  to 
rep-at  ttlten  torretHte  attmrti  had  lieen  taken 

Win  n-at  tint  b-op  t itilt  m telf  it- (lotting  of  itaieetiw 
at fiom  are  ap|ir npiijtt-  fur  atlminlttr alive  thatifet. 
tlMoft-i  in  friatmeol  palter  nt  of  |tfw  itk  i fwluifan  it" 
«l*i !*•-  inomfamof  mi  t Iiiik'  Mini  of  tin-  tytloiot  retog- 
iii/t  thu  ami  |dan  lo  look  at  audit  revolt*  met  tunc  to 
nfa-ntily  • haiift  One  iHofijnt  utetl  4 mini  vlmli  tliat 
hunted  mi  tin-  Mh-ttliftcd  |*nl4em  to  attoie  t hanger  had 
o«  tinted 

>'r  ahorlfam  o f the  Art  lew  Syitcw  Souk-  of  the  mu)k 
a>ptt»  of  a «|oaht>  attoraixc  «)  tie  III  ilia!  dtookl  lie 
• t jliialetl  are  g**ah  aiul  d^tlnu  of  the  ty  vie  tu,  duller 
of  |H  ivmm  I.  protrt*  of  M'ktlmt  trn  kt  t anti  |tm  kh-rt 
to  it-t  lew,  the  ute  of  tk-ntal  tvttinlt,  ttalm  btnii  ami 
1 m taiiifa  r fan  mt.  ute  of  tfittiu,  melltoilt  of  ret  lew  ami 
aoalttlt  of  data,  attorn  anti  follow -op  |woUrjint  ami  the 
mo  of  ttoii|Hilt  rt  \o  |Vil1t  111  w at  ditt  ermhle  in  tpialil) 
attouiMt  «pti  im  llul  Min-  tlmbol  SmiN  etaliMlton 
tjv  mi  an  •■■itfuiuf  liatit.  othir  let  it  w wat  done 
mi  mi  lil> , i|iutlttly.  annually,  tit  .or  in  tome  nm«  id  4 
at  all 

t mpur  f n/  Ho  d k l.iltlr  Hud  hat  Inch  iloot  in  die 
ale. 1 of  attt  nni(  (In  1 (let ft  of  a ipiahly  attoraott-  tyv- 
li  10  mi  (Vito  oft,  firm  hk  r*  or  the  denial  iwogiain  or  |irat  • 
Ih«  it »el I Almott  all  llial  it  Ih  log  rfauw  it  Informal 
Mi  iMintii  the  niifut  t of  fet  lew  mi  llie  ifiialil)  oftk-n- 
tat  < are  ami  00  the  oral  liealth  ttatm  of  the  (talntd  (io|hi- 
latnai  it  etlreiiH-l)  diifn  oil  Tie  »tml>  tilet  did  mit  pm* 
tola-  tulittanlial  tleitointtraliiMi  that  ret  lew  had  tig- 
oihi  autly  .if f«  t led  |nm  ok-r^U  liat  lor  of  that  the  oral 
Inalth  •*!  (Ik-  patunK  li.nl  loi|irmet1 

Wtial  may  Ih-  an  t 'en  imm*  oginfn  ant  tm-atnie  ol  a 
i|oality  atkurame  program  n the  tmt  t Hi  t (it  1 ih  \t  of 


(hr  |migyan»  Ciprwbtnm  (or  «de«  rtdtWct  «trr  ri- 
(rrtttefy  d Ilk  wit  lu  olitafn.  only  two  of  the  nine  tplmti 
hail  |4j»mtl  a tlrfhtie  Imdgrf  (nr  rnkahM  program*. 

The  tatk  of  mtfvily  In  ibii  area  U not  to  ry  wiring  fur 
two  rtwvnrt,  Uith  of  width  are  related  far  the  newnett  of 
I he  pd^frm  (moat  hail  Uttt  upcratmruil  Irti  than  two 
>eart1,  Kktl,  tomh  of  dw  initial  eflort  in  a rptaldy  at  tor- 
amt-  syvtem  it  fiiimllt  dtrrvleil  towaftl  rdaldiihing 
ami  fatting  the  imaitliart  kuitMlml  review  Krtnaivvt 
are  mil  thretlt-tl  lowartl  attettktu  the  efVtdtroet*  of 
Ihe  t)tlmi  In  impnn  liq(  the  ipialily  of  tare  Sr-timd,  any 
real  t Iviugt  t in  |«i»vfch-r  In -hat  fair  or  oral  health  ttatm 
reiptiir  tiMivokral  Jr-  (iut-  to  ikurtv. 

fcrmniahitat  lor  Pnfcy  CtmMmiIm  Mf  Aaffait 

MWl  Nm*:  Aiulytit  if  1 1 ipiality  review  lyttenii  ami 
dittutkiont  with  iptalil)  atturaitcc  eaperti  ami  dental 
jiratliliom-tt  Itatr  ratted  many  tpicstkiut  almtit  the  fu- 
tirre  uf  ipialtty  attorame  in  ilenlitlry.  The  profit*  ttaff 
hat  |tu  pared  a I hi  «d  letomNtemlatkwtt  fan  pofiet  urn- 
ttder adorn  and  further  reM-artli  neetlt.  Hie  rvmmnten- 
ilatioot  are  prett-nfetl  avuulinf  tu  the  totti|toitrntt  of 
dw  Quality  AtturaiKv  Mmlt-I  fm  llentittry.  A (idler  tin- 
ibnljmlii«  of  the  hatit  of  rhete  rrvoniincndatkma  it 
haiml  in  Vnlumc  I of  tlie  loul  ft*|mrt. 

tlnnniHU 

1‘nhey  Contkleratiom:  A|HH«h>Ha(c  liKrnlivrt  In  eo* 
too  rare  tleulitl  |uiln  ijviliirti  in  tptalily  atkiiraiH^  at'* 
lit  it  let  duMihl  lie  UlendlutL  Prmidert'  neetlt  ami  per* 
tt  Htont  relatue  to  tU  te  utiotki  n-tpiire  atn-ttitK-nf. 

A ImdfM  it  an  ini|Hirtaiit  1 iuratterivhc  ol  a totality 
attorame  tytleoi  Tie  ettlittkm  of  a luuljcet  iHixlmk  t 
am4U-r  ini|iortaiit  item,  ifa  ti  ruiimoy  die  «)tli'iii't  uitl- 
elkt In rm-tt  A |ita>iuetl  ami  immiloretl  IhhIkvI  thoohl 
lw  imlmletl  vi  that  totli  tan  U-  wei|(lie<1  ajcaiml  U- 
iH-fclt  att utetl.  Unit  it  will  lie  pmtililv  tu  klenfily  tlie 
U'»l  retidtt  tildaiiii-d  lot  tin-  amount  of  niintey  e»- 
|H  mletl 

T'urtliei  Heteartli  \i-oK  Qualify  attorame  ai  tit Hiet 
in  nj(i  |>rat  I net  lute  Ihx-ii  lomtetl,  ami  the  applitahil- 
i(>  uf  etitloiK  t>  tlenit  to  dot  telling  tliotikl  lie  t i|foml 
Heplkatioo  it  net'tk'tl  in  a tutkiy  uf  Milo  prattket. 

HelatMHithi^H  In-ltt vt-11  ipulit)  attorame  ami  t mitinn- 
iitg  etliH.tiiiMi  fHoipaiiit  ikmld  In*  et|dored  Mdgrom’t 
i«-t« -art h imlnalt  il  a tiKiiihtanl  relalkMithlji  In  twvin 
i|Malily  ol  tan-  ami  |Hti«  tied  ott-litltH'tt  of  unit  eft  it) 
ttairtet  ami  tlmlt  1 lulu  * Knithei,  |ialkittilimt  111  ijoal- 
*1 1 attorame  lUlititn  t tluMihl  Ih-  umtiib  rnl  a Ion  11  of 
toolMHiing  t-tlm  atinti,  ami  |trmitiu*i\  ha  iitvht  thoold 
In-  matk- 

Ai/mih it f rain m uf  (W  System 

ToIh)  famtith r.ilHait  Ktaminaliou  ami  diHiittimt 
are  needed  lo  determine  what  t)]H'i  ol  mlono.iloot 
tlioohl  In-  dm oou  tilt  d ami  wImi  tluMihl  he  re<|tnreil  fat 
M-e  u-t  k-w  repoftt  in  a ipiahtt  attiiram  v program  llieii 
gukh-hiiet  M attiire  ttoilkleiilialify  uf  rt  putt 
ami  llw  (iHiaplelem-tt  of  tin-  review  tytle  nnitt  Ih*  th*> 
o Input  In  hue  ret  n w .on I iIhhiIiI  lie  iii.mU*  Iihiw  tt  fa*  all 
w Im  are  In  lug  rt  t lewi  d 

At  the  time  ol  iiiiple inrtilation.  a let  tew  tttli-m 
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ki\ r lin|iuN(i««  <4  iRimu «m r,  jml 

ilk’  irtli  itraliiKi  ill  lU  mhm  Hi  ffk  |w*<tir 

JhniM  Ik*  ill  fex-d  ilmti  Hi  piIjiIi  h Ik-alula-tl  Mini 

(kd  Ia  lirfi  fJilnl  «m  II  ihIii  iiHi  i*  m<ii  ilk  » itaJiami  » llx 
loli  x'i  nniKMlJiur,  «lirii'4*  in  iimlimlntul, 
Iv4{»ll4/ai'l  4|ifN'Mvh  Hlil)  rw* 

Ti»|ii«  uni/  fit**  k trr  Vlnlmn 

I'ulk)  Cinnhli  uHmii  Kiun*  itilum  xhtmlil  In 
«t4r  III  MIINIIHhlUc  HMIIimnl  (4  nil  |||H  I l4  llllllil 
uri'  iRkMwnxtx. 

K'lrtlni  Hi  ••  JiiH  N«  |i!»  V lUfjli*  ktiulu  i In  llrmil  m 
tmilkiiH'*  uni  Hji(iI  ih  ilrnliiln*  »!rm  llul  lh«  ti  hm« 
In  lilllr  muMili  tn  rh*  <|*MlH\  i4  IhmIiIi  tan-  mi hi< 
» |N4tfkv  Miiililkilnm  i4  I Ik  i|H.«I>Ii  i 4 llaa- 
muni  In  if u tilU  inmnbil  milm  nuv  In*  imhaatiAi  ttf 
I In'  if  mI»I*  nl  nil  *mkn  Stmht-%  an  mviliil  hi  ih  Ira* 
milk-  t*if  « illtin  A ala-aital  |V«Ihv  4nmn< 

In  jltiK-iili  ft  mV  ml.  I«  thin  Mat  a viMiptr  <4  um'i  lm 
u li«  h niilfti  «i  til  iliU  < nil  In  ir^lmnl  hi  > *ahl  nKnuliV- 
(ul  rcMtll*  will  In-  hlmtilKil 

f nr  Sr/ri  Hmh 

Kmlki  IV  m nil  h Nuili  AIOmnikIi  •(  nui  nut  In-  |«.r  ■ 
fit  il  lii  m lit  I 4 (a  i m I Hr  (iinluni  n.atnj»h-  Irn  iik  h 4IhIi(. 

IIn  ilnmM  In*  ti  imnintiliM  i4  lln-  ifi,i|il«  i4 

a .in-  n m V rttl  m lha-  |Nni  fnv  An  t mn  «l«  »t.  * -»Im1  h Ii-a  - 
IliNt  |4l«m  llwmlll  In'  <V-*l  Vt|Nll  III  fNIHIlU-  |1h-  i«nnl 
iih  4hiii^mI  ti  mill 

|l<«-  miilnlilt  a 'linn  « (if  nlur  In  {n  il'niltiiHt-  <4  .1 
im*k  taa-atim  *«•  aN  In  Irt-nlMM  it!  jtlaniinitf  rnttli  to  In 
lah-itlifk  tl  mi  ih.tl  aii  ii^mjfNl.alr  aithtnnnui  uni|ili'  »i/a- 
t in  In-  alt  fa  iinmtal  rrf.uitliAi  itl  lltr  ifinmc  It  tti  ti-*  it- tt . 

OifiiM  «ni/  Mamhif/i 

I’ulk  > CmitHia  lilUim  I'nlil  4 imIuhmI  ti  tlun  In  tala  «■ 
tifia-il.  iknwitKIt  ha  hi  IiaImI,  ami  IikiihI  lti  In-  4li  Hln  - 
litr  4ml  Mti fitnlilr  iiH\ti.mitin  htt  u-i li-v  nl  iht-  ifMlilt 
ail  ilc-ntal  a an  . tula  tin  aIwmiIiI  In-  iktil«»|nil  Inullt  lor 
rik  h at  thru  llmr  n»ll  km  4a  *4tii|«la-  a rift  tl4  tm  flit* 
nil  >fMa  a ttf  ilk*  ittlrni  in  4a  hit  tin*  lit  «;*mIa  t liat*  a via. 
anfitM  ik  (*al  In  Ik-  rtl,tlilit|i«  <|  U 4II  lima-  |wiiki|m1 
4|t|NiMtlH'a  In  iitiaN.iMilnntnli  ihmc  nlihli  tin  In- 
4|t$4ia*i|  f<i  (Niifil*  a in  i^iitilr  aljlj  ami  (Inka-  htr  rttiNil 
n-ata  ta  Vain  I (hnnil  inh-fM  ilrmly  nM  in  sitiil 

(XiiKTiint 

An  Mi|»nl4iil  iaaiic  n lilnl  In  lha*  if  t-Jtlt  nl  ah  nliluir 
la  iimlc-intili/nlMtn.  not  nil  pi  rvm*  at  to  mill  tlcttLal  a art* 
4ta- n-a  H«  in<  it  AHtmilh  iiunv  <4  |lta  titlninra  th  nnl 
• Ini  h*ih  4I  tlaia  jt|m  t nl  tf  ullla , milt  lltok-  th.il  n|N  '411' 
III  httM)  ah  lini-il  |*nf  NiUtinaaa  ttmltl  4a  la  >f  aahlt  a It  .a! 
an  il  1 a lha-  IknMatn  \|iia|  At  \ta  m»a  4 aiiN  a ttlijla-  <Ma  tin- 
«k  r*  aal  at  la  kt  a aim!  aha  mat  aahht-*A  iLtxi  tt  l*at  41»* 
Kllmlt  aIiihiM  Im*  ill 4a la*  taa  ailililn  ailili/4lnm  il.ila 
h In  an  xa  1 1 niaa  tl  1I1'  llainttglt  ah  nl.il  |N»  |ut  nn-aal  41  lit  ant  lx 
hattmi.  Miiltt  aht  pantlMiHA.  a h . lha  hat.il  a-ltKiNa- impo 
Ijtktn  tn  art  4ia-4  a 411  tr  nh  aaliha  al.  aih!  llxm-  at  hat  i4t.iln 
M*i  a Kva  a 411  In-  ciNitiunil  In  lltmr  ia hai  tin  a ant 

Pam  tthNiA  aIm natal  In-  MM't*  In  4 ran  U vt  aa  ala  in  Inr  Ii-a|* 
inn  rlk  la-lulnlit)  4ml  A4lnhlv  nl  t nta-114  .11  m I Ataml.irah 

Knrlha-f  Ha-ai  irih  Nnilt  A (iritu  1 llml  aIkui|i|  In* 
niiik-  to  rumliir  iiiIi-im  ihi  rfnpniriil  lwu*tl  mi  4 


t»1*N  *|NAifca  iinmutk  pirtmilnh  (in  rvanral  r«*a  k-HA 
fiN  ra  4Aa-al  hIiIii^xhi  nl  mNNh  Hhth  «t  ill  In  in  aa  aa4I\  tn 
tiNNhta  t n-a  k aa  tn  iIn-  rth  nl  |Aittilih  in  all  Ni-jt  a ha  ir 
iIihnaI  f i<htHN-iila  Jfr  mtl  ritfiirtil 

Ilk  ilnhtiait  la  IaHai-  In  v Inline  4 |winiaa  i4  tatr 
ra*«ftin-  |Nnh  aaImIauI  ftihtttk  nt  Mlmlx  >IaxiI<I  In-  all- 
nt  k al  In  ah  a a h^ttiX  4i.*(  la  aIiiii(  * In  Ain  In  al”  a nh  Hi  liN 
ah  iiIiaIia  |1wl  It  IVaI  iIhi«mni  ntjLlnff  Hr.lik  Inti  a Hk  lij 
am-  xtriktnnxl  kt  it  la-al  »In-  ih  a ixkNi  nulnttf  |Nika  a»  in 
a la  a a In*  Hit?  iwl  ram  nt*  mil  4 In.tlnkttf  plan  IhfN  nil 
in*  ini  1 In  mutl  irtn  a In  a-  k h 1 ik-.  dailtAHit  aarthitiNil 
•Nat  jitalih  14  »iiHt  r|  4*1  »la 

I h»la ataair  mil  a lua  k*t  iiil  ilrjtt  Ii.n  kv  Im  Imlmg  |1n- 
Itthtami-  id  iNltahh*  f.lahNa  ana  It  it  |A.ltk  lit  «iitit|i|i4tNi  . 
at  Atlanta  ilni  ik-  t*Nk|a}ia -itlrNiA.  4ml  |Im-  I n I lla  if  ra\il 
iMihntm  a nait  mi  In-  ir-ahml  I«n  ntatiA  tt  .ira  Kmph  t'ta 
alkNthl  In  *n  1 m In  lha  A taa  aahn  ail  nl  |nin  1 aa  tml  aIhnI 
h rin  mih  inin- 4mt  Inllk- a A4*nnt4t»<Hi  ■>(  thr  1 i|vil«atilt  1 »f 
llk-Ai-  4|t)N«AM  Ik-A  In  Inilt  rt  8atl  ilk'  tfi.alilt  nl  ik  11I4I 
t 41a  «xl  In  ith  nlll\  lutn  (knlih  hia  m a an 

I’SliO  l.nt  uI|a  (in  «Im-  n-tia  a nl  (In-  ikitaatlt  .tml 
i|<|tn)mitnN  tt  nl  uh  M<»al  ih-nMl  «f  1 aid  a .itMini*  i- 
IRufimt  aaa  ra  tint  ihtih>|N-tl  tn  aaNtt|ilt  tttlli  I’MlO 
li  vnliltmit  h .1  it  anil,  lln  aa*  (tt  n .tri  4a  h.it  a-  tint  Ira  M 
4«hba-A\4at  i hi  t iilfa-iit  |tim^4iiiA  \1ta-aa1lt  4ml 

4|t)Nn)tai,»ti  in  aa  nl  i4ii-  xlmiihl  In*  |tf»nrilt  ih  tin  a*# 
a • ih  IM  ilt  a 1 tnjkiH  lit  .tml  ilk-  Inftia -A|N-a  ifx  .t|>)Nn.kh 
alkNihl  In  t miaklt  it-il  A t i-liu  Ir  In  a .Hia  tlii a mil 

IIn-  1I1  Ai-hi^niM  ill  nl  ii.iIiimi.iI  a.imjih  mliH.1  ahinihl 
In-  1 1 nm|  1I1  (aal  jllrf  a*|n  i la  nf  1 mi-  it-l.th  il  In  lit  1 1 aai|t . 
4)t)Nii|in4ti  IN  AA  4lhl  if i.tlrlt  li4At  Inn  ft  lik  111  1 fit  1 1 .tml 
a a at  1 im  4 ml  iLU  aim  in  • a to  | n nl  iilr  ilk'  ila  aih  al  iiilm  iim* 

I ii hi  Itjt  a*  In  in  | *ai it  1 11  ,mI«  ifi.ih* 
ittifrt  Sttutt  r I /i  ml  Mftlfj  c n/h  i tn  mi 

I'nlk  A ( aillAllh  r4lk Hia  V'lfil  lltA.nlt  4til.IV'!  a nl  a ?Mll- 
1 4f  i t 4hi4hmi  4a  4 (Niin.irA  am  iInnI  i4  if  i.iIiIa  .laaiu^jH  a- 
Ii4t«-  Im-il  iIin  nmi-ntial  ll«-  in>|  nf  ini|>li  11 K itlnnf  .1 
a him  4I  | A.||||4(|INI  |NiNfr4m  a 4ii  In*  |Nnhilnlit  a-  lNa4iiar 
a \.innn.tlkNiA  iiiiiaI  In*  |n  iI>nmn  »l  lit  ah-nliatA  II  ,iKit  it 
ahlha*ill  In  mai-  4 14m loan  h.iMt|>la-  nf  lik't  aim  r iviln  nl 
IAN hn  14I11M1  1 411m 4 In-  tfM.irjnh  t-al  (iniit.il  t-%  .iIimIiihia 
an*  id*ii  iiNNr  lilrlt  In  iliAlmh  t-iialine  ftiii  nl  «h  iiIia! 
ra  LImhiaImiia  (Iiaii  ari  ntha-f  im  iImnIa  lliaf  tin  nnt  ahra-A  ll v 
liiAnlt a-  llw-  |Mlk  nt  H»  a4iiv  nf  iht  aa-  iIinjiIa  Jiil.ipa-A  4ml 
Ina  4nai-  nf  ilk-  i‘\li  11  a|a a-  rlhkl  alfraal)  i A|k  mhal  in  ihh 
4ii  4.  ilk'  a link  4I  a a ihi.ilnm  4|i|>aivk  li  In  4 i|i«  iltlt  4*Mit- 
4m  a-  aa  \Vi  nt  Ahnaihl  mil  In*  4 (Mlnailt  Ihttta  till  fni>t4l 
a A4iiMlMlhN»A  .in-  t ilnafda-  in  ih  !♦  intMiinc  lln-  li  1 htiii  .il 
»ft.ililt  nf  1 411  . jml  lln  a aInniIi!  In-  n aa  n « a|  fur  tlkiAa- 
»4A«  a in  w I Mi  li  ntlk*a  mn-iInhIa  nf  irtiri*  1 annul  jmlifi 
if mIiIa  a lha  hta  ft 

Ilk  a!  4(1-  ni  1I1  ni.tl  hi  1 ni  la  limit  I' t. Hit  III  ilk  ttl.  4ml 
lln-  a aa»  nil  if  >jim1i(A  4%ai  atmi  nl  1 niu|mMt  nla  nf  llta- 
IcainiI  ih  til  In  In  kh  nlifiail  If  n imil  amhl  aa  ill  ri -ifiiit* 

a IuiiCIHC  tilt*  niiNil  ll  1 piHK  |N.ktkt*A  itl  I Im  * iWnliaai.m. 

Aikianh  r.ilmtt  aIumiIiI  In-  tmii,  .it  li  ni  iiiitialK.  tn 
4mitlia-T  nialme  iLili  aihiiu-,  imiih  Ia  (ha-  1 l.iitat  Imin 
lln-  itrala  .ittmi.ikd  t»  Hh  Hn*  |Hnhlt*  It  |N-  aif  ra  \h  vA 
Huy  In*  I In-  imtal  | urn  In  4I  Im  (i/Ajli*Ai  I ai  ira-nintf  hi  ik- 
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trfiniin-  |«J4i  it*  m4hiUi)  ihmt.il  m ttonf*  IW 
(xohk  rr«Mn  »lm  i«4  inpui  b^i  I In  it  mfi*l*.  ibli 
ufi  ti4ln(iil  <mI  IrotivMillnl  to  4 |»nitl  kit 

|mim  \nn( 

I'nAlo  daaihl  mil  lx-  iunttcVrnl  tin  vJi-  mlhnl  of 
it  \ N « Imt  4*»iM  vt-r\ ( In  it tr  1*1  ift  In-altm  ott,  iw»l> 
lx xii  o t inoimL-h  lk»t  tnfiitM  in  t t |4k  inti  » Ki-tttfil 
titan,  |x  ixliHg  if  iihIiIjUi-  nnutlv 

iIhmM  It  iimiI  41  I lx  HMl  kill  if  hiii«  4f«t  il»mkl 
«*e  rtplh  i(  irilitM  In  mmIi-  inhi  <4*itu«  II  the 

i|iM  vlt«i  if  ifulili  it  till)  >*< 4 full*  h vJtnl  iliNh  *1 
1 \.hhiim(iini  mil  Ir  mtittm. 

II  M tl  lil  4|<t«IMI  l«  t to  (I  Ul-W  Ml  OHItllk-n  tl.  lull- 
Kuluti  |4  It*  Mthumatitxi  it  n-ifutml  I'-uk 
itut  tim-  a*  1 |m44i  m hk-ttlihi-t  h«  llu-  nltun  I trfH* 
iti(  ntk  h In  Hkiiliktl  |U<44<  Mt  |«t«n kl  t jii  illtti  ul 
lo  (klituiit*  lh*  n-al  i mt  nf  nupini|»i4l<  tart 
K<  < * « 1 411  In*  in|i  ittl  1*  V*  n*4*l  on  llu  *k  nlihol 
t«ol4<  m nut.  *i«t  i4lx  » nv«t  i4  ikmid  ntfi  um  In* 
ti  tntutl  lot  lni|<H'tiilt . 

I'ihIImi  Hrtcultk  \ti-fh:  IklU  hIiIojIhm  «•  )«uMt' 
nult  tit  ttnnl  i mi  i-mt»iu(i  1 i«  tbim  twin*  *l*»iM  In* 
■mm  |MM«tlt  area  in  tl*  nttl  iftiihlt  a**urjn%v  rvvtrt  k 
I Im  k4km  inn  Latin*  tbuikl  Im-  itmtuk  ntl 

1 (j«ti  Latum  «if  ijuanlilt  inlumutuiH  jim!  |Ih-  4**e**- 
m*  tit  ol  tin  |Ni*t  ti  anti  inttium  of  mu  ihtimth  nth*  ■ 

It  X IR*  Itl  It  » h-w 

2 l<k  iilibt  ation  li)  pun  4inf  CSHO  of  llu-  mmt 
•im  iiitnfltil  It  i**  <4  |Multl*>  n-|torl*  fo«  itmtinl  tW 
i|ii  ililt  i*l  1 an 

1 I'lHiniilutom  i4  4 tiMiHunmt  ibU  v I n lil*  li  « 4u  In 

<4llil  ml  Mtllftmul*  Ml  *tl  lt|kt  of  *4 II I Mg*  lo*  llx  |NI|> 
l* r*i  * r4  I|tij!ift  4**11  rami  Data  itJktlnl  mt  lln*  11111- 
kuin  ibim  (mm.  4fqno\«*l  In  tin*  Aiatfiuu  IViHal  A*- 
*•  ■ uthnt,  daiohl  In-  4 ttailm*  |»«inl  lor  ukIi  4 (bit  **  t 
(Him  ib>4  llurt  inn  iwmklr  atn-ttim  ol*  ol  mitt  mm* 
tUmkl  |Ulm<bilt  In-  ‘lu  ttnl 

I Am  btftl  I*  *1  tlimikl  Im  till  in  imtHUralilt'  *tmlo  « 
llul  ti **•  ililkitkl  *i^ithhtt  hi  ihe  vamt-  mnt  *0  that 
|ln*  xarnni*  rhiImmK  of  utkn  **41  In-  tatublttl 

Anaftftlt  «n*f  frrr  Hr  1 ira 

I’oln*  Ctm*kh  ration*.  DmtimtnUliiM  *4  ikihfcms 
u-lallti-  to  ptnW«  anal**!*  ttamkl  In*  re*|oired  Tin-  rr- 
fnnl  1 an  ***»tt-  «*  a hi*  II  an  1 met  katittn  hi  t nhame  tht* 
tonli  r*tamloif(  4 in  k » ilnitkun 

Ho  4*m-  of  tin*  ik**iral»thl%  «4  u-tinr  In  jm-tt,  in  b-nr 
i-oHonitlti  * klnmltl  In-  1 »lal4i*htil  In  tko***  *illiu|t 
ttln  It-  |Mt-f  It  I It  tv  t%  ia4  |nn\il(tt-  III  *t4n  |*Jtfkii. 
iitHw  immiMliti**  ran  In-  iitaMdstil  llirmilk  a imtna* 
lium  of  ***lti  |K4t1i1nnnT* 

St  *ltin«  tlul  a*  1 nktloi  lot  Popkov -ixt.il  knt  mutt 
jamak  nntlnnl*  tot«*xff«4  lilt  t*ik*wi*r  Ua« 

liolfnil.  A*  l Ion  ami  Ajijnmfs; 

l\4io  fiMtnktaltiwt  PrmkV-t  «o  |Oihi'  4 tmhl 

atlo  t( ni  t»  a ilninU  ami  mivtuo  »wl  Onr  un-au* 
*4  aatnina  aueptame  1*  to  I mm-  lh**  n-vit-a  *t*trtn  o*i 
I n<>\  it Iti  lw|nrt  ami  to  eixtxiijjjt-  |xo*ak  r jvartn  i|utk*n 
In  rti  k-w  a* fit  Mtti  A pent  itVi  i*  It***  lilrlt  to  li  ar  4ml 
t,*)i|kitr  a *>*U-tn  In  ahkit  Im-  is  intulirtl. 


It*  torn  wt  atlit >xk-  of  an«i  at  «nlki*m  will  In*  l»* 
|tto**il  il  it  it  |an»il4*  ka  tin*  |Hut(tlii  h>  Imprxnr  lo 
mu  «*  a it  soil  *4  ntk-w  If  hIikhImiuI  |tri«r*uti  an 
lot  mpmated  into  tin-  is*  n **  t*  *h*m,  tvtn  w tan  Inintin 
a It -am lint  * t|*  limiv  Ln  lh*-  (tut  klt-f  ratio  < 1I1411  In  lut 
«inqtl>  a pnnHiti*  munitmiiii  Itilmitfn-  Many  i4  llu 
| not  ak  r.  10  tlx-  *t*ltm*  uiM-aitt  kit  lluf  mtulnol 
r«  to  **  ,«|it  Ox  * n 00 LI  • Itnnnalt-  wuitt  of  tlx  nulptm  • 
lot-  at  lam*  ImaUlt  Jtiithkh  eipettrme  Imb).  Ihi* 

• taiMlx  andlnt  nvrtitalmg  lath*  for  retie*  pjrixi|u 
lunt 

f nitlnt  K*-*i  mk  Niolv  11m  »*t  In  ninth  tin*  re- 
soli*  ol  n t a t*  an-  |ti  m nh-tl  to  lla-  |not  nlt-r*  In  nut  n- 
tkmil  tit. *■  M In-  evwmmil  fiirlhti  II  slvnikl  In-  ik-tti- 
MiMiltl  »l  It  mnm-lliititi-  hi  iltna nnlratr  urn-  ilexitl*t* 
Itratlkt-  (Mth-rn*  aunt  num  * nothin  x»*  ot  hi  t miniate 
lo*  |trat<K*-  path  in*  t till  those  i4  similar  |0  atfitiom-r* 
Ilk-  |p mI  l*  to  * L.uijer  alx-rraitt  In-ha*  lot,  anti  tin  t at  Ml 
tthkh  hmliiot*  aft-  |m  Mitlt-tl  x«u>  Itast*  a w*nif*  4nl  ef« 
kit  mi  1 J44ining  rk-sired  In-liat  an  tlwip  * 

F off  on  -up 

fit r the*  Heiearth  Nml*.  Monilmiim  imuklti  lx- 
hati<|t  ihaiigi-  t*  tin*  Iratl-th  t rlo|kil  raid  ol  the 
k.lltm -ii|>  nk-tlnnK  n*t  n *1  til  Ht  M'art h i*  ntiikil  to  «k  - 
t*  k^i  mm  tlxal*  *4  itatlii-rmit  ilk*  rbta  to  t ImV  thauct-*  in 
iwotalt  r lx  lutax  mu  link*  Mttlual*  Im  iniitkaialil*  in 
ram  lint  it  ot  a mal  **-tliii|t*  al*«  *lamkl  Ih*  ilmlu|X-il  tn- 
ilMtnni  *J  t tlul  pnx  oluri  % fit  K4low-np  amlil  of  4 *iim1I 
tnonla-r  of  umi  ht  Ip*  to  eliiMiivilt-  inl^titnr.  imt-mi> 
ma*  M-yilnalnm  ol  la'liatan  duiiKt*. 
f.  1 n/aafion  0/  f/a  H»  1 km  S#th  w 
IV 4 its  I am* ah  r.ilant  Alllaxneli  nant  of  lit*-  |KO|{Taiit* 
it  tfol.irh  it  *k*Mil  *)*t«  mi  ttnntann'itl*,  in  m.oi>  »4*f* 
the*  toirt  proto**  «a*  m-ithrt  tlnntimtl  nor 
tltn  iinn-ntrtl  Ull.wt*  *ImmiM  Ih*  rlirtihil  ton  .ml  rlt- 
*1  loftiinl  an  mipiiiiK  ***l*m  to  rt’*ir«  the  tntti|a>m  nt* 
of  tin-  i|iu4it>  «**nt4»ni-  ino^ram  it*t  Ifto  t n*me  that  lW 
imlUtlt  aiat  imnulurt  1 n*til  art*  tlktliu-  in  4thk*sinK 
the  inoitraiM**  puli 

f«*;Nht  o/ftrr  frn  — 

Poll*)  Considerations.  Hrtmisr  an  estemltil  time 
frame  ma>  In*  mikil  to  hlt-Htif*  ihinpt  in  imoliV-t 
Inlutkif  iMIt-fiu  of  lit  oral  la-ahh  *taln*.  tuuf-Niip' 
tlmlu-*  hi  «•* al uah-  tin-  initial  of  * ipuhly  4**ni4iks* 
intiftram  int  iwovkh'i  In-lux b*  aikl  oral  heaTlh  *1atn* 
-thmilil  In*  |4jmnil  at  the  miitrt  nf  the  |iro|tr4Mt 

fin-  to«H|4f \itu-*  in  i vannninit  the  to*t  In-in  ht  rt-la* 
ft*ni*hip,  iimVi-  if  iHimon  In  kx4  at  retien  n-xnlt*  met 
lion*.  Aotii'Kitc  tin*  Innling*,  ami  i4atv  *oiik*  tain**  <at 
|Ihio  Hit*  tahk't  iUi  tht-nln*  relatnl  In  to*t*  i4  toiahkt- 
nttf  ti  t m « Hem-ht*  4 u x k-s  It*  ttiins  of  iminoxtil  i f 
fk-it  mi  in  Ilk*  «w  «4  tk-nfal  rs*sonrtvs  ami  nunpoxtvr 
daniht  In*  kvitflnil  af.4n*t  tlk*  i*»*|  *4  re*  k-w. 

Kiirlln-t  Hettmnh  Nnih.  IXitliunnent  nf  appri^iriatc 
itn*a*nn*t  nf  patk-ut  *ali*Cktuni  l*  miikil.  lln*  |ie»4ikin 
ol  hitM-tl  rt**iannk*nl*  nni*l  In*  mUniM-d  hi  imm*  hilly 
4**t-**  tlk*  Mii|Mtf  t4  ifulily  attnmntvs  attisilie*  on  |m- 
tivnt  allitinki 

Unit*  an*  lUmbnliuil  numsnrt**  ht  li-xfrw  oral  henlth 


BEST  COPY  AVAILABLE 


668 


«tilu<  «-*.  ih-tati'd.  Hiininf  Mlol  Ui<l«  ralto.  Dial 
||<n<iH  Irvlrt  unI  H«f«  flute « IV  hittlwlilt  «*l 
mm*  (I*  w mrwMire*  hi  rt  flurfr  ihe  im{i*t  of 
ntnurnr  «tn  ilh  * thrmil  In-  rt)i(iintl 

lotlmt  I otHionte  NntttM  ik<«iliiu  ill  i i-hq*  tl  till  K 
n llw  link  t of  Net'll  tie  «ta**  nturr  k«  i"0'in<  oral 
kewfcti  ‘Win 

M TnI  NlfMir  V kt<HiM  nl  itwalelt  <4  ifulil‘ 

«n<  lie  Ikltl  h tli»<  « ihtinrii  fit  i«  «• 
Mien  mvl'nl  ntm*  lln  l^nolrt*  A“nuinr  Mnk  P 
lot  Deoti»lr>.  Kiomrnlt  iw  |hr  mKtm  Inin  pnwrtl 
mmnlljnlt,  eml  tf»r  iuk  wi‘  tlnlN*  In  «ltln“  ihr  n- 
w-Mi It  | ten  w ilw  t nk  Mibtl  in  « umlnin|  thr  tlttr  1 4 ihc 
*r 1 TKr  It  Id  h tit  jut  htk  nliil  to  h 4 n>4  mil)  (In*  |»«  • 
Innlilt  of  imph-mr  nfin*  a mlrm  of  ifiJili  «mrim  r, 
Iml  ilvi  to  It  *1  jimI  1 tjm Inc  unm  i4  the  k m jtiPi  tn  • 
otiHiH  mUnMt  kh  nlifitil  In  iIh  »tmk 

The  ufgrttrie  of  ihc  imn  nt  n-mn  h K In  wi  nldt 
mm  nli  It  <4  if  tali!)  lonriikv  lint  wr  onnntt  nl  m wh  (he 
rSROlienul,  (hut. the  iwnfumtl prntiwnlt Umi |«un«r< 
il>  mi  jjitv^nWt  nro  «nH  nmvnili  »4  ii-i»tat  InvlHM  iil 
Two  <4  tlx  «)  vle  im  runniHtl  in  lie  tlmlt  wi  le  M leelttl 
fm  h ill  ham*  Ihry  w nr  ilot  k^tl  li) 

r 4 r»  HIM  li  Mlt. 

I V *4  Iknltl  Cuv  S)  lk  N», 

Sth.4uHW4  M« JkiiM, 

LumW  Mw*  h InliNIr  4 I l<4lk  I'iwmimh  «wl 
ll»  N«tkiM)ll<i)lli(4n  VI imf-iw  M r«  nM. 
l-VtUlrH^U.  pr«m>f  t mi 

f>»  Sr4  tk  lift)  jwI  l>  Mwim  RomnkJ 

la  Ha  Sanxl  Fltt  KimI)  llrikk  Crnht 

ftraAh*.  Kr  w Tt*i  , 

A ihirrl  tviHPim  of  ifialtlt  4“<Kim  t-  inmuMtl  Im 
fit  M Intmi  it  Imm4  on  4 mmhl  tmrt  nlh  titril  In 
merit  me  In  the  I'uh  fnfmMiiul  Review  IK(«ii/4mmi 
in<l  It  inown  it  the  Mi)iiiUn‘i  Amlmlelmv  Can 
EtehulNNi  (PACtl  profane  The  1*0*141*  It  mmbhcrl 
fur  ilenlMi) 

Tin  three  privet  ft  ttmiM  Iw  otortitnri'tl  In  4 njlimul 
nliitK)  iwncP.  on'jvttnl  «4  |»4lltln|  ikulntt,  tote 
•mi*  rt  4<wl  In  tftulit)  rttnrjm  r.  tl  ft  hopiil  ttwt 

ihnindtomtltH  nl  ctaliWMw  i4  |1»n  e behl  1 4 it  o* 
til  rpMlity  4ttnr4iwe,  ihe  Mirnml  nhfwn  |tam-f  nmikt 
In*  414c  to  kinlilt  the  tlmtjpltt  4iwl  ni  rlwttri  <4  rui 
4ml  In  | win hie  «m«m  fci  ni4ii>  c4  the  rpietHont  faun* 
iptalil)  ntniMtr  In  tlrotHtijr. 

RiMTnI  1:11m-  Unit  emit  .4  1%  imtthinij  thll  lut  tie* 
tib^wil  Jti  mi  rill  irwmni-  ntHUCttiM  iil  iml  ijtulilt 
attnraiwr  mHlwiihiln*>  lhal  un  In-  nt«eP  in  4 uikiv  <4 
vllinKt  Tin-  i<Mn|Milit  let  booh  « t tttnlnl  to  lio|4e- 
meol  tin  t)tl«  411  hot  let  o imliil,  4t  lut  a 1I4I4  tt  I tin" 
ilhtillt  iSr*i*m-tl  fur  aiiJnilatoo  tleitfntrt  A hmkIiIni- 
titni  «4  tint  tok  m of  ilettljl  4»m  tttm-iil  w net  it  me 
fmai-1  that  will  In-  It-thfl  4t  4 t uljlt-  4]^>nt£wh  to  ret  let* 
1>hjrtti*ri  u/lhe  ftttjnl 

I Tot  not  1 one  the  ilet  1 i»|wiK-nt  <4  4 (wat  tit  it  iml  1 I- 
fir  t‘tt-  imlhul  nl  if  *alilt  ittt  ttitw  lit  ami  if  ulitt  attur- 
tme  The  prt^ctl  lut  lent  rlek(*iwt}  tn  te«t  «ml  modify 


4t  net « tun  the  tt  t|«m  i4  «fialrtt  ntMtriliti  Infml  it 
llw  I'nMirtKt  of  I't  mutli  mu  lit  tl*  |h  (uilmenl  »4 
I Vulil  ( 11  * Sttli  tot 

2 Tn  fntflw  « it  1 1 top  profile  •*  |W«*hfW  inilttk  41  4 
t (.title.  (Mtt  i li  t flte  hmiImiI  (4  it  t lew 

1 To  et  .llltlk-  llw  |MnJ*vtet!  if  twilit  4 Mt  1(40(1  tt  item 
m h nm  «4  ifittln  m-tt.  nop  m I of  t«*l)lnittm  iml 
jeeler  tltiwlmet  4ml  not  >4  »^n  ii(h«i« 

I 1o  iw«t  t»ni-t|Kt  Jtl  4|t|4o  wltom  t4  tin 

tofiitt  to  t iiMmt  | mx |h  e.  iftililt  ntnMitu  tutioi, 
and  |U\«mi)l  MNtlunttm  tti>nlnii%  Imlmliil  in  llw  u 
iittaMiM  mlitimn  w miil  In-  tin-  .nLpl.il*ont  m NNatifw  a- 
hunt  mil  tun  to  male  llw  »>tt»  m i|vh*  4l4e  in  ihete 
1 4i Mint  tr  tlm*t 

fro>nr#  fk  vifl'fNm  "Ihit  hit  |i-tl  |Mu|>ovrt  rlt  il  4 
lloii-tn  leal  it  'lent  *4  ifiililt  lit  M tt  luv<  tl  <Ht  .iti  .mLi|h 
tilurt  t4  lln  I'mii  1 i«Ht  <4  t'«  nrttt  It  j»rti  tt  tit  m In-  «otfi 
Inti  ti  ii|  Uoftt  tin.  Mmn  ImimIIi  iiinI*  r |In  xlmnnttij 
1 1« mi  t4  llw  (i  (ltd I \|i‘t«hmHli  I lealth  (in  K«miimLi- 
tiori  <(AIII<  T*>  4t  4 |w4enli4l  )*ufit)|e  lor  loliire  lute 
m ilr  rvt  lew  tt  'It  nit 

Drtl  |i-«il  Treble  ■*  ivath  r»  Niolttit  Kmonnlir 
•till  Ifiwn  ti  iHil  1 4 it  1 1 in  llw  Wortvth  r,  Minn  Iniv  lit 
411-4  w ill  tw  malt  /111  In  |Wt  jeet  imit|Mifi  r tfiff  llamitlt 
itaofMMwtrt  i4  |*ohf<  t 

Appmt imwlelt  10  pi«it liliom-rt  will  parltiijMtr 
|hriMt*li  tnlioirtiiori  t4  1 neoootei  1I1I1  on  |Ik-  1 41c  i4  ap* 
ptotiiiialeli  W pjtienlt  mh  t’rohlr**.  lotft  llw  r tttlli 
witlliit  ti*imM‘iif.nt  imi  lln-if  |*imiMi*  <*  imtulilr  ti** 
niiim r.tollle  lntwinlnlfn  1 IV  0I4I  t^iulilt  nfCUre 
I iwimoUt  1 fiiMiipt  1 tee  1 :4  ri-ntitlt  in  llw  WiKeetlef  irri) 
lor  n t lew  him)  bn  tit  r .*  Iohi 

SettMitl  li  til  Kmuttil  noori-otitl  review  f!irnoj(li 
1I1I4  ilttliK  b-tl  from  telte  lnl  ik-nlil  1 hwitt . Him  iI  on  llw 
MMnt  pUnolde  inferpief-tlbm  of  proMet,  lln-  pinpel 
timi|*iH-r  tlill  will  (ft  milk-  n*|w*tt  |ImI  wifi  h*m  llw 
I eii  11  i4  4 l4t*ebil  or  liwttietf  mu  mm  I ft  «el  of  ritii-w 
1 Ih  te  re|*at\  w ill  tii  olilt  t|et  ife  |Mwtfii(  1,  pudilitHt- 
ert,  4 ml  (kilo  nl  i lurit,  iml  will  etplit  flit  t|tt  t lit  wlv.il 
It |wt  i4  iiiforitMlioo  4 tmoti-olttl  n-ttet»ei  will  .ilttfr.w I 
I foot  iIm-  rnorth  Tt*  linlil  (^mlilt  ufCitrliiimiiil- 
In-  will  Iwtp  li  hue  llw*  l)|K-t  i4  mforiiMlimi  1I14I  Hw 

jmlilof  will  ilnlrut 

In  llwtr-  n |wwlt.  moult  will  lie  witinl  in  n tpnoti- 
bi  %|wiifw  «li4|riMttet,  lii-altiM-nlt,  mikiNiM-t  or  ivdlerot 
of  t4re  Hut  ire  tntfwibil  to  In-  |toJ4etii  afrit.  11m*  an* 
ililm  w ill  llmt  luite  t|ti  ifwtl  limit  b«  .iimIiI  Im  iUm  nit 
w Im  lute  llw-  time  m 1 id  « nothin  wit  in  **rt  fr  it  Or  e*  |em* 
Nit  iimI  It  M |H.«  Ink  ill  wh*  ti  problem  .Writ  ire  tilt* 
(Wi  leil  I tn*  r«  h n tw  e inirlH  vt  wtMiil  Im  IIm  oim  t lint 
IMofile  4iv*il\  tit  tnwtfetlt  in  ih  lit  4 no*  1 ire  il  in  ilmte 
Hi  n*i  i tt  I nl  tfiililt 

llw  retntlt  ill  iIm-  jim |il  1 tit 4 fimti  |Im*  ooo«i  nhd  it* 
ti  muM  w ill  In*  iwwifiletl  lo  Mm*  Denial  l^ulift  *4  (tale 
(iMiiniilbi*  lor  r«-tt«*w  ami  hirllH-f  utimi 

Ihml  la*td-  “I'ltr  n t iew"  lit  tlmt  amlil  aml/nr  rli- 
retl  (lomaJ  I'umnulNn  \Mmii  llw  Dental  Ooililt  of 
(an-  I ixnmiMiT  It  inulile  lo  mile  jmhpm  lilt  ilatol 
relatm*  rpiifit).  or  hit  bitMlfitn-nl  iutoniutimi  i«|m>ii 
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%lhkll  fit  IlKHMiLti'  A I full!)  JtlfttfttM-llt.  T>  til  lltC 

lunmilli  e • » til  m I at  hi  i lutfi  4ml 

|X  i In* m ihrtxl  tfinK  «l  t umlnjtumt 

A*  In  the  miutil  Irtrl  Ik  Aui  tum 

lure  n-fitmv  |v«t<Kit  «mt  |«*Mwwtn  mill  tin  nr 
tlwt  t(t  tHt|ni1nl  «t  Ih-ih*  al*  rrant  n«i*  Ih  mmt  of  lltr 
th«M  U t I It  of  (ft  N-%  it  ltd  isM  out  Of  K«  IH  lol  II*  « ft  I 
llIM-  I Itf  t*l>Wl  It  ITVll  III  til  otlfl  A I|t1  tit  *(mI 

|*«i  Jtft  -*•■  an-4.  *nl  »1*t  monwI  4 ml  thml  lit  i It  (tlltt 

lukdMuttti  Itt  i*  rnnl  the  iX-ntal  uf  Cure  ( jmii- 

•mill « lo  tU  f»  mom  if,  in  In  I,  i |*ifikin<if  |taif  i)»jlilt 

• tltlt  tl«  In  Iniiijit  if  o«ii|uiimni  uf  |N « Miimii  it  .d 
ilifltti  t«f  |Mmt  h«  4 rinf  ol  |t  ilunu,iiiii  it  inol 

fMi  r**l  |:  A |t*t<fc«nl  hat  l*i  it  th  t«lo|Hi|  In  !•  tf  a mi  - 
>tnl  • (•>.<  hit  at  tor  amt-  t>tb  m lln-  titlon.  mIim  Ii  lut 
Itw  itit-filiMd  t"tr  fm-  trait  of  ihr  Siiiim  I fail 
Kant it»  lltallh  I !•  nln  in  Rnnkliit,  \tw  Ymk.  n at  il»- 
»•  kit  (I  jointly  llien-  hy  I Xt  N«  «l  IXioln  ami  Mm  ray 
tiov  nihil 

Hh  il  ht  hi  Ittl  intuit  I t onplt uHiitatnm  .,4 

lln  manatfi  utt  ti(  fiikmiMlimi  tttfrni  (MIS1  ami  thnkal 
e tanilnathMi  |H«1iont  of  il»r  Simttf  fail  ittlmi  in  the 
|t»tt  afr  |wattnr  Mill  ami  Ktoop  ullmt  i4  10  ge  m-fal  ik  n* 
litft  lit  a rural  area  ami  1)  in  an  nrlun  arra  of  lln*  uiih‘ 
tiiii 

Oliyn  #•«  rt  of  ihr  frnVi  I 

1 Trtl  ii*- 1 fk-ttiti  m-tt  of  tin*  Siimef  I'ail  tytlem  m 

• llitliiHlt  Ium(i  in  ptai  tif  tom  i In  lut  to*  ami  nti|Hot  m* 
laid*  tin  • ptahly  of  »k  ofal  tare  (hoikImI  ami  tin-  oral 
IhmIiIi  taint  of  |u4n  nt* 

2 I i t!  (Ih-  h attlitlilt  of  impk  nn  tiling  lint  or  a tnm- 
lar  tttli  in  hi  the  pen  air  Htli* 

#•»..>«-.  f fit  ti  njiriMM  In  lln  imfial  tlal.i  toilet  tout 
|4ute,  a iltta  altthatfor  mil  aIMi.m  1 1 -ntmittlt  % mlonna- 
(mmi  for  approtimolt  I)  10  |t^ it  nit  of  ratli  p.u  t h nuting 
ih  iilitl  tin-  lullrnlt  mil  In  m litlol  fnwt  iftOM  «Ihi 
Itatr  ntiitrtl  tiioliitnmit  i art-  liotn  lln  ilrntitl  krt  the 
|Mi  »Kmt  kn<-)i>tf  |*  rtml  Clink  al  I'umiiulumt  of  ihr 
taint-  jijiKiilt  tar  it  I In-  mmliKliit  al  lk  |ta»1n  ipanlt* 
olftai-t  |r)  I mi  ih-nlitlt.  o»h*  fi  inn  ihr  lot  al  ilt  ntal  v*  ie- 
lt*t  I'ti-r  Httirtt  (aHHinillrr  Tin- t tom  mol  ion  mil  alto 
intlmle  a MM*  i»l  ihr  hutil,  iadm|fia|>ht  ami  tfmlt 
irnnlt  It  lit  <l«  ti  iniim  lln-  mil  tttlt  of  i art*  ami  |U  i|t- 
)trofn«a(i  ih  tt  of  |1tc  lit  atiiM  nf  |tfau 

Oitl««  ton -of  i art-  atili  l<  noimtl  It)  tin- 1 litmal  t-t  ohia- 
lM«i  mil  la-  too  if  tar  it  I fn  (In-  |Hi*vtt  nf  iair  at  iklit* 
ntimil  In  (In-  |utitnf  ami  luntiikf  (troMrt  iltttlo|*tl 
front  IIm-  iittoMitftr  (Lila  vtltk  h tit  immtlialt  t tell  lit* 
roll  t ami  IiiuIhm  o(  |tillernt  ilirongh  (lot  ntm|uilwin 
of  i att  t.  a i nr  i rial  mm  1 14  |«nott  ol  tart-  ami  milt  turn  of 
i alt- 1 ait  lir  entnklt  nil  Ktiitht  i,  (Ih-  t olnhit  of  |Vofiln 
at  a mh  (IhhI  of  am  itinif  tpuhtt  ol  i art- 1 an  In-  rt-tmlm  il 
l«t  t o*n  laling  lln*  rrtnllt  of  n-t  n tr  ming  imlm-t  I iih  jv 
mi  t ami  IIm  ri  tnllt  i>|  n \ h « ming  ikrnl  i tamnialioti 
of  (Im  | tain  n( 

hath  |vnli(  ipat  oik  ilrntitl  trill  unite  mmw-tlufe 
fi-rtllut  l on  (hit  initial  lrt|  ami  mil  liatr  ait  op|ttHlmiiti 
to  r»  l.ilr  the  |trntv«t  of  tarv  Ik-  lut  |*utiikil  ntir  lor 


trait  to  lln-  nun  nt  oral  In  alth  ttilnt  nf  (hi-  |uf>t  nl\  In 
otthr  to  « taniiwr  lltr  impott  ol  the  t)  tit  mi  mi  ileiititt 
In  lut  im  ami  t|oahl>  nf  i an-,  ent  otintt  r ilata  Hill  lr  nJ- 
lit  h .l  Im  an  aiktilimul  IH  month*  on  tltr  initial  tawple 
rtf  |ulii  i>tt  gtltit  a viin|Jr  of  in  * patientt 

Ihr  i»artit  ipatmg  ilrntitlt  mil  retro  r monthly 
't  i»ni|tnti  r-ifi  in  rati  il  |toilt  on  the  i .nr  ihi  t hair 
It  mlt  rrtl  Ctmip  tlalnlnt  tt  ill  alto  Ih-  m itt  lo  tin-  jh  if 

relit-*  imninilto-t  lint  i mi lln-  it  |Im  ii  rv*itmitil4c 

foi  a>ul)tit.  a<  turn  ami  foHott-ii|t  At  (Ih-  i ml  i4  lltr  IK- 
ntottlh  clil  a « ollrt  tioM  |n  i hhI.  a hiinnI  tnii  t i4  t It  mi  al 
i taint n.it toiit  mil  Ih-  |h  iloimttl 

liuktit  ol  Oh-  n tnflt  of  (Ih  hrfil  trtl  tt  til  hniit  mi  lltr 
no|tai<  «4  lltr  t>tli»u  on  lie  *|tuht>  if  tare  ami  mi  (lie 
itnt  of  miitU-im-rtlinit  ih-  tt>4«  nr  IMhrr  ini|HHlaiil  at* 
|H-i  tt  if  tin.  h<  hi  It  tl  tt  ill  Ih-  tin-  rmtt|uritoti  <4  (Im-  ir* 
tnltt  i4  mh -atm  »ojt  tin-  |*n  rtt  if  tori-  l.t  iIhim-  <4  im-attir* 
ini  iht  miftTMitr  i4  care.  It  tiniK  >k  t ability  i4  mittf 
gtroMr  tlita  at  a tonne  *4  quality  nikiinutinfi.  ami  livt- 
iii|t  tin-  leatthiliti  i4  r»|vnMlriin  tin-  roll-  i4  HHiiimmul 
ami  k mivlitiH  nt  tlrulat  tit  n It  |M  rt  ret  it  ttr  toniniitleet 
lo  iim.  link*  iKitioinK  <|tuhit  attiirami-  at  to  itu-t 

fHtf  TlM  S:  Tin-  tlaim  form  it  a |triiM<i>al  iliU  wuni  for 
(liiril  jMiit  n t u-tt  Mini  hat  |troti  it  loin-  an  adrifiati-  ilat.i 
tonne  for  ttnviiin*  |inn>oM-*  in  irKtlnal  rare  etafna- 
Iuhi  Kik  Mitral  trait,  lltt*  llittuian  Anilnilatory  flare 
K»  ahiatmn  U'AOlf  |«itjtratn  hat  iitut  t bimt  ilata  ami  an 
jilt atMftl  anlomali-il  tytlein  (ih  olih/ation  ami  i|Ma1ilt 
i«  t lent  |Hirynitrt  |kt  ante  of  lit  tnuett  in  ilte  tm-thi  al 
*l4M-re.  tin-  I’Af'K  t\t»i  hi  lut  Im-iii  trio  toil  lor  e\i'Wtra- 
Imhi  at  a imnli  I lor  ami Hilalory  tleiitrl  tare  et ahuliiHt. 
IIh-  I'Af-K  tttlein  it  nt  |taitk  nl.ir  inleri-tt  Ititamr  it  it 
tout  Mint  mtli  the  iiiti-nl  ol  l*MU>,  the  tirKKrtlimit  <4 
|toy»ti  eiHitiilf.inlt  hIni  .m  in  pro  ate  itratlkv  ami  the 
ri-tiMmiM-mlalHint  i4  lliit  tlmly. 

Mott  etittiiiK  dental  tlairnt  |trnet-ttinK  n-t  K ir  to- 
Iron  kmn  |Minuiil>  on  ntilvalitMi,  framl  ami  almte  dr- 
IrttHMi  ami  Im-iicIh  itin-iigr-  11k*  PAOi  iiH-tlimloloKt , 
In  nt  et  er.  iinilm  a more  tophiititafetl  onii|wN-ti/ol 
tytkm  i4  ret i»  w vthUh  nu  t intvka  In*  tan-  ilrtrhuxil 
hi  1 1 pert  tiM-ilKaf  t|Xt  i.tlitlt  to  eta) Hate  *|>i*rot>f iafe* 
nett  «4  trralim-nt  ihoihImI  at  an  atpit  of  ifiahty  A 
ifipioan’t  tan*  that  rr|x-atiilly  tarlt-t  from  (Imh  p-rr 
i i|Mtlaliniii  it  i Minim  il  imm-  tlott-lt 

An  i tM-iilul  feature  (4  lln-  I'ACK  tytlrni  it  that  it  ton- 
Irolt  for  t lainit  lom  liimlalHm  at  a ilata  tonne  l>>  lotnt* 
lit^  imi  p.idifiit  ol  tare  miIhi  tlun  imlit  i«hial  rut  i Him  it. 
S*  nvniiitf  t n|i  ria  air  ih  tnpn-tl  |oattv|4  a wftle  rai<»;e  i4f 
iltniral  |t«at  tier  ami  t in  miitfam  t-t  ami  to  tmititkr 
nuny  taii.thlrt,  imlmlmi:  girixetltirei.  t)  |Vt  ol  |wlii-ntt, 
prot  it  hr  altrilHilit  ami  ln-jtinent  time.  TIk-  PACK  tyt* 
ti  in  im4  unit  tmitnh-rt  lliete  tart.iMrtat  lltry  ap|K*ar  on 
an  imlit  whul  t laini  for  in,  Imt  il  ako  iitili/t-t  tin-  iin-inory 
film t ion  of  (Ik-  tttnigtnlrt  to  look  lutkttanl  ami  H.itf  lor- 
tt  jnl  a | trt  ih-ti-nnim-tl  IriiKth  nl  tone  lo  et  aln.ite  an  rm 
tin-  m-i|ih  me  t4  trraliin-iit 

I*  U K trili  tu  nut  Im-  ilattifk-d  into  kit-  |t|M-«: 

I re«|Hin-il  ten  itv  or  IIh  tapy. 
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2 MMitr4<»wlH  *?:il  M n »» r, 

1 |<ili  <|ii<Mlr  M-nlnlln)«iilift  llvw  nm  t* 

lU  M|n  . 

I ait»1i/4tff»»  limit  U nitki'  itf  lhi  ii|n, 

5 *irit(4*Hnt  ihafinf  ll*f.a|n 

»/  tftr  r.U'l,  t(*  IVM/M/nr  Hi-- 

t jiim  4ii ton wh il  i Ijimt  luml  nurw  *4  ipuliti  umii« 
till  I’  \<  K It VH  tl  4 M H I 'Hi  | |4  III  fb  tltlilll  , |Im'  IIMill  I 
will  I*  ib  «t  fufn-il  uiiil  HH(4<-mt  iilitl  mi  I w ii  |4hm  i 
IIh  hoi  |4ux  Hill  ««blti  *1  iIh-  HVH'  ol  nliih(  r fnn»> 
l«*ul  v rit  nliitf  mlriM  uii  In-  <b  * t lof*  <1  In  hiIii^Ii- 
lln  4ml  4|tf  *o|*i.iti  m it  i*l  ik  nUl  i .in  mitMt  _ 

I 1 4 Mill  lljtj  II  flllHlKHkll  4 fill  llj  1 411  U-  tilt  IiIiIniI  411*1 

|Ik  i nti  f 14  1*01 1*  mwiliir  In  i (4*1111  ibt»,  (hr  *«xt**il 
I *1 14  u ol  tho  irntiil  Hill  Ih-  In  intitfrjfr  I Hr  moM  inln 
am*  i*  riiiTiMjt  1 1 4 lain  |*mi  nmg  i> ilt  ant  4ml  Ii  »l 

(Ih  onl  I*  in  (il  (4  ijrkmt  mhIImkI*  <4  m lolink  iUmiii 
It*  (*n|iri-4lim*iil  mtiiimi  1 V |*irp<»M'  <4  tht-  (mlmr 

h ill  In  to  ultulili  Mill  ru  .nut  4 vtHi|t!iM<  i*  tlx*lilo<t 

|ImI  kiiim  im  |*nl4t-ni  1 4»i  1,  tin-  |*ia|nit  «4  w l«M  f»  « ill 

l*>  4 «*>*!-  <lh|l|  III.  Ill 91*  til  »'  fb-IMI-  ll*  iWlXlin*  l 4M  % 
II*  111  lb  (itli 
Finyr  I 

Uuli  «inl(>li«i(iii'i  IIh  »n«  rJI  <0.4  i4  (Jm'i- 1 11  to 
ibnlngi  4 llNimikJ  iimhUI  Im  ■ f*imlit>  nttm  mint 
ib  nf>l  1 Units  1 L»t 4 TliK  Unti  1 C*m1  11141  Im-  lata  Am  Into 
mm  11  nlafmtnri 

I riitnlm*  I Ib-i  *'li  11  * u 1 mntf  i mU  1 14  Im  411(1  mtbitt  it 
•jimMi  < 1 jIimIkni  <4  ib  littl  MU'  mtii<  tin-  I’AOfc  ln<H 
Oli|n  im-  2 lilt  nhf)  4 it* ofHi.it*'  ilit-  immv* 

< 1 f 11  r 1 IVi*(r4tn  iiiImm  into  4 waftn  an*  |V4t  l«i*r 

41*1  t*  *1  |Ih1» 

tll^itni'  1 Hi  * m nr  ti  it  it  vikt  to  1I1 1*  iminc  tl  l*A<  K 
||<H  >1  lorn  tniul  b*  tb-nLal  <pi4lil>  uiicw,  ami  aiubr 
imlti  4f<  4 1 rUrfU  n-t  imu 
Oltfai  tm-  I K«*  i*4i Ii  1 tilt iiofi.  ibli-tmliM'  hImI,  tl 

4111.  .ikli'iiHMl  nibinii4tii*i  11  in  tbil  to  null-  lit  4lm*-iit 

• iioninM-mUtli*»i,  null'  Iii|n>|IhIimI  tn-ntiin  itl  fix* 

miMiM-ml-if  h*n.  4inI  i 1*11(1411'  tbi-  multi  H itb  -*tii4l  11-1  - 

f NOIIM  IMl.llltHIl  ft*  1411', 

t Mifn  tni*  6 IX-m  I‘H*  4tbbtii*»4l  <wab  him  b*  «*•  In 
iiomlrntiiti  In  iH4itii4llf  ii-ti'ilin<  cuv|Hlimi  tnd 
ft4lf*  ilnjK  it4i*nu4M*i  b*  |ivt  n-iu-n 
(HiKitiic  7 \Ulr  rrtitmtm-mUtinm  b*  lotting  tl** 
11*  *b-l  In  pfuu-  II. 

Fr«ijr<  I tXru  In  r*tjlili»hht«  4 n4  nl  inlt-r(4  Ii* 

nv  m nitmiuliil  tf*»Ality  rri  im  . 4 turn- 1 i4  ivnlitiomti 
h 4t  I*-  4'lnl  to  lix  |i  two  1 Hinik  mInhii  in  iiiiimI 

1 1b*  1 tin  inbntti44ioM  |*io  itb-il  In  llo-  1 nlnioii 

1 tl'4f  |l  Hit  lit  -ill  4|  l|*o|*l  it  1-  1*  « tn  * * 

2 If  tin-  mbMMMtimi  il  lit  .1  I b'4i  iml*  *♦•*.  h1m(  .til* 
iIiImhi.iI  Ii4i*hm1*imi  Ii  im  olol* 

V t’»j|  1 l.o it iv  1I4I4  h 41  Hm  n 1*-  m n-i'i*  il  4 <.n  1 nt  (In- 
«li(rlt4.  4>mI  .til  l tM-|<liiin  to  tin-  (lllilM  Hill  In- 
t-mtiim-i!  In  rb-ti  tininiiHC  4 4 onli-inm  It  4 iriiiitni* 
mmIk  .<'*,  4 tmnmiltix-  will  uMivbbf  thi-  imIiimic  i4  ii* 

it  |>*mmh  ft*  r.N  h i ntmitMl,  tl*-  nfuiSnith i- 14  tl*'  nb'ii- 

tikol  |*<44nn  mi  t*iil  I11-4I1I1  Ihiu  «m  II  thr  HfimiiiR 

(junto  ri-tiiltt  rrflitt  thr  i|M4li(t  of  tit-4tim-iit,  tin*  h»»* 


tnl >i>  1 Km  ol  if*  ti  tti  tn  fn  nii|iii(  n 1 H n |iMih4iinmi 
4i*l  h In-tln  t jl  m it  4i*t  I*  1 141  !•*  tab  lit  1 In -tl  mi  tin  ti  tti  in 

1 moIiI  l»-  jit*  ml  I In*  tftli  in  n ill  U*  tiMivhb  nil  ,h*(4i. 

« 4I rl«  if  |1m  fl.lt J <11* *4 till  HlMlbl  Ih-  lltol  to  jilt  I 4lHf- 
1 41  it  t*  1*41  ii* 

AtmtU  t 11  Li f<*  oltfii  tn  1-  w ill  1*  to  ib  ta  1 him*1  il  tin  M 
411-  4111  | Lilti  nit  i4  1 vm-|4mii  hi  tlkit  ililb  ri  lit  ii*  tli«b 

of  tvtnif  all ir<  illtMIt  b*  It  flirt  1*1  111  r 4Ml<*iLlttll  II  MfH 

uii  I*  ill  nltbol  h Im  Ii  mil  ilhtiiMtli  bans  on  tin* 
|*olib  nit  ft  I-  . 1 r.  not.  In  niHiit,  In  |*m  *b  if 

Aim.  «b  tii**ii  Ht.nl-  »I4  iiHii|»i(niml  *10  mi*  ii- 
lif-w  u ill  I*-  1 i*ii| mu  1 1 Im  41  Im.iI  ibiniNii  tujib-  i«4 
ItMlfllK  f*t  Ift  Jlllli  lit  fl  1 M H t«»  lab  lllift  4H  4*  h1»M  II  IM.l* 
I*  11**1- 1 (I*  ii  fit!)  1 i4tMii*i I iltia*i<lt  tin-  l'ACKli|»  iil 
mi* 
rfaaivr  // 

llajta  ||  w til  I*-  tltol 

| tathb  ialalt  tl*'  li*rt|  1 tnf-tl hi  M lit  4|*f4*t  4tM*i  of  |br 
tnuk  I In  |*i  tn  jin*  lit  iriirH. 

2 lo  nb  Milt  inh  1*  tt**r  vintf  lin<  im  i)M*btba<M  t b* 
V Uifottf  r l.lMalt  b*  «a^liO|*i  tn  r r«  1 H H . 

1 In  ibtalMlilM'  ill'  IMI|Mll  <4  tl*'  tltllMI  1*1  |*4(» 
tltta*H  I I*  ktl  la* 

1 1*  to  w ill  I*'  not  mi(tll*lNil  In  MMutiiag  (In*  |*a*('t  I mi 
4 Mini  Ii  Unti  l «Uf  l Imm-  mi  411  a*i<i>in<  luv|a  K\o-|«tM*it 
mil  !*•  ti  1 11-11  ol  In  4 1*  it  1 niimtiltoi-.  okiniiHi  4«*t 
4ilM*n  b*  (trail ala-nit  fab  ntibol  H ill  I*-  HM(>b  iiM  hli  il  \l 
iIh*  *4<aM-  tiai*-.  HHM|>4Mti*ll  i4  tl*-  HallMlla-  a4  lo«|  fW'Jv 
loim  ik  ijIiImI 4»*l unli nf  iib-nttf>lnjf  |*olalatin  Hilll*- 
iiMiifLinxI  4M**i<  it*  1 4iit aan  VHii|ilii<(  unIIhmIi  ta  tlttl 
Kim  (111.  tin-  tlan  o bi  la!  (i-t|t  |<iat(«mal  mm  |tioblo 
4M.lt tilt  4t  .1  |*ll*  1| 111  11**1  ImIIUMI  la*  fl  1 II  « 

Tl*'  |*uMa-  hcTH  1 1 IIH  |!h*|  4t  4M  4|>(*atH  II  lo  M ill  H 
h 4i  1 liana-n  l*i  I*'  bibl  ti  itixl  b*  l*i«  ft  4t»*ut  rt%  40!*  i- 
IMb'iltint-i  lltx  Iimi*  11  41*1  tbo  41 41UI nKili  a4  4 »nnb*nt 
iLlt.l  HMIII V.  |t*1  4Mta  lb*nljl  11  M-411  l*1t  lu<  •'  b*lml  llu< 
1 1 4t  11  lit  fiiamli  fin  ft  itb1  litllo  ***o  inli*n»jt  umi  |ImI 
1 Ijiih  b*Nii,  Il  lime  4 ib-t4ibi1  nn*if  a l^Miiiuthm  111- 

ta  -an  did  ih  it  14  Ml  .iKlvMr  M llin  Im* 

lima  ,-t  1 r.  the  |*«*axt  tl4ll  41*1  (4*0  t minifUM  ( ami- 
niltli  t'  iIhI  ka  I tht  UliKlI  filial*-.  |!4l1bMl4lll  4i  .1  Mf 
i**|  bill  ri-tiow.  ii  iint**t4i«t  mm!  mult  « t|4a*4tHMi 
*|Ih  n* ml  it*M|*a  I*  tit »i  1- 4(9*1**  h ib  1 i bi(*tl  In  itito  h 
1I14I  |WM|*n4-i!  In  l>i  Sam***  Ha*tl4a  Ka  1.  who  ikn- 
tihoil  4 loft*  -i|*x  iIh  4(tf*ihH  Ii  to  rnm.l  ***lil  mint 
IHi-hIi'I  I I of**  I,  i'i|4Hil  nh*Miri'i  (mail  1*1  tin-  n*  rlta  4I 
I 411- Ol  4llL*ir*|  (\|<  iK)  ttoall  l«H*b  I 11*1*1  it*  ll*  I*at|*l4l 
ta  t|m<.  41*!  ImiIIm  I i lamitialHiH  <4  tlilt  ,i|i(*aMi  la  Mi  4in- 

loiUlaHl  il  ttlMtfl  II  II  lOIMIMI  lull  al  Ih  H'illl4l  Wr 
im«i  ttt  tl*  ta  4N-41  to  it mli 

|.  U'a*lli|»  — H41  lla**  Hi*ln|i  4|i|Vi(ilUi7 

4 llitlam~Ula.it  iimttitiatoi  tl*  mi  111411  in- 
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Mr.  Rogers.  Would  you  let  us  know  what  ADA  is  doing  to  insist 
that  the  dental  schools  carry  out  the  thinking  of  the  dentists  of  the 
Nation? 

Thank  you  so  much  for  being  here. 

Excuse  me;  Dr.  Carter. 

Mr.  Carter.  What  percentage  of  your  dental  X-rays  are  of  poor 
quality? 

Dr.  Goepp.  We  talked  to  this  issue  earlier,  and  the  figures,  for 
example,  two-thirds,  three-fourths,  were  thrown  out.  I think  from 
my  own  personal  experience,  those  figures  are  a little  bit  high;  in 
fact,  considerably  high. 

In  addition,  we  must  realize  a patient  cannot  always  cooperate, 
so  one  does  not  achieve  what  could  be  considered  an  ideal  diagnos- 
tic film.  Nonetheless,  the  film  does  provide  the  necessary  informa- 
tion to  take  care  of  the  patient. 

In  other  words,  if  there  is  a water  spot  on  a film,  you  realize  that 
is  not  meeting  the  standards  of  an  ideal  film.  In  the  interests  of 
radiation  safety,  some  of  these  people  who  espouse  such  rigid 
standards  of  idealism  have  to  be  checked  because  we  should  not 
reexamine  a patient  because  there  is  a water  spot  on  the  film.  That 
is  unnecessary  exposure. 

Mr.  Carter.  In  testing  for  certification  of  dental  assistants,  are 
radiological  techniques  and  safety  covered? 

Dr.  Goepp.  Yes,  sir. 

Mr.  Carter.  Have  there  been  any  new  developments  in  dental 
X-ray  equipment  to  reduce  the  need  to  retake  X-rays  and  to  improve 
their  quality? 

Dr.  Goepp.  Yes,  there  have  been  helpful  techniques  in  film  posi- 
tions, and  alinement  devices  which  reduce  the  number  of  retakes 
required. 

Mr.  Carter.  To  what  extent  are  the  dental  auxiliaries  who  are 
taking  X-rays  tested  and  given  certification  for  the  use  of  X-ray 
equipment? 

Dr.  Goepp.  As  part  of  the  education  of  dental  assistants  and 
dental  hygienists,  they  have  courses  and  knowledge  given  to  them 
in  both  X-ray  techniques  and  radiation  safety,  radiation  biology, 
and  radiation  physics. 

Mr.  Rogers.  How  many  States  have  testing  and  certification 
programs? 

Dr.  Goepp.  I believe  at  this  time  there  are  two  states,  California 
and  Florida,  which  have  a certification  program.  Florida,  I think, 
just  implemented  such  a program  very  recently.  Instead  of  licen- 
sure, which  was  talked  about  earlier,  a certification,  a certification 
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of  continuing  education,  a certification  of  basic  training,  which 
already  exists  and  which  the  ADA  has  promulgated  as  a standard, 
these  people  should  have  a training  ana  such  things  already  exist. 

Continuing  education  is  something  that  the  professions  are  all 
working  with  now,  and  it  is  perfectly  logical  to  see  the  renewal  of 
radiologic  knowledge  would  be  part  of  continuing  education.  The 
certification  that  one  participates  in  continuing  education  is  a sub- 
ject of  State  board  licensure  examiners  who  are  developing  this  as 
a renewal  of  license. 

So  these  activities  are  going  on  right  now. 

Mr.  Carter.  Do  you  feel  any  controversy  exists  about  the  hazard 
or  risk  levels  produced  by  dental  X-rays? 

Dr.  Goepp.  Yes,  there  is  some  controversy.  The  reason  for  this  is 
we  are  dealing  with  knowledge  that  is  incompletely  known.  We 
have  developed,  in  particular,  low-level  problems  in  our  ancillary 
statement,  but  there  are  some  voids  in  knowledge,  and  so  there  is 
controversy  among  people  of  equal  expertise.  It  is  not  a matter  of 
conflict  between  “know  its”  and  the  "know  it  nots.” 

Mr.  Carter.  There  are  many  different  subject  areas  in  dental 
education 

Dr.  Goepp.  What  was  the  first  part  of  the  question? 

Mr.  Carter.  Do  many  subject  areas  in  dental  education  cover  the 
use  of  X-rays? 

Dr.  Goepp.  Yes.  We  touched  on  this  earlier.  There  is  a formal 
recognition  description  of  radiology  courses,  but  because  radiology 
is  important  in  many  treatment  methods  in  dentistry,  almost  all  of 
them,  there  is  radiologic  training  and  knowledge  encountered  in 
these  other  areas.  So  in  oral  surgery,  while  the  students  may  be  on 
an  oral  surgery  service  and  so  identified  formally,  they  are  seeing 
practical  experience  and  gaining  knowledge  in  the  use  of  radiology 
too. 

So  it  permeates  the  entire  clinical  setting  of  teaching  in  a dental 
school. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  I think,  if  you  don’t  mind,  we  would  like  you  to 
critique  the  Pennsylvania  Blue  Shield  study  which  indicated  that 
two-thirds  of  the  films  were  inadequate  as  a basis  for  determining 
the  efficacy  of  proposed  treatment  plans. 

I think,  as  I understand  what  they  are  saying,  it  says  they  are 
not  adequate  to  be  able  to  determine  a course  of  treatment.  That 
may  be  misinterpreted.  So  if  you  would  look  at  the  study  for  us  and 
give  us  a critique,  I think  it  would  be  helpful  for  the  committee. 

Dr.  Goepp.  I thank  you  for  that.  In  fact,  that  is  a personal 
pleasure  to  do. 

[The  following  letter  was  received  for  the  record:] 
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TIIE  UNIVERSITY  OF  CHICAGO  HOSPITALS  AND  CLINICS 


O0H*  tW  Dfrwdw 


WALTBH  C.  ZOLLIK  MIHOliAl  DINTAL  CLINIC 
hi  a a i v iitn  traait 
CIICACO  * llllitou  Mill 
(312)  HM... 


August  10,  1976 


To:  The  Honorable  Conaressmon  Rodgers,  Chairman,  Subcommittee  on 

Health  and  Tnc  Environment  of  the  Committee  on  Interstate 
and  foreign  Commerce 

From:Rob«rt  A.  Goepp,  0.0.$,,  Ph.O.,  Consultant,  American  Dental 
Association 

Re:  Request  by  Chairman  Rodgers  of  a critique  by 

Or.  Goepp  of  the  "Pennsylvania  Olue  Shield  Study*' 
as  per  page  86,  lines  I $6 1 to  137  2 of  transcript 
Hlf)94040. 

Oear  Chairman  Rodgers: 

The  study  at  Issue  here  Is: 

A Study  to  Develop  a Rating  System  and  Evaluate 
Dental  Radiographs  Submitted  to  a Third  Party  . 
Carrier.  / 

8y  R.  W.  Beldcman,  0.  N.  Johnson  and  R.  W.  Alcox, 

J.  Amor.  Dental  Assoc.  93.  1010  to  1013.  November 

T975T~ 

Since  I had  no  foreknowledge  of  this  citation  to  your  Commit- 
tee# prior  to  my  appearance,  I attempted  to  place  In  time  this 
study  following  your  reference  to  It.  I mistakenly  assoc lated  wi th 
another  event  and  said  that  I thought  this  paper  was  at  least  six 
years  past.  Actually,  this  paper  is  two  years  past.  However,  this 
Is  the  paper  which  I thought  was  being  cited,  I did  recall,  during 
the  testimony,  that  my  original  impression  of  this  paper  was  thot 
It  had  little  scientific  merit.  Hy  present  restudy  of  this  paper 
leaves  me  with  the  same  conclusion  as  will  become  evident  in  my 
analysis  of  this  study. 

This  paper  is  not  mentioned  or  cited  In  Or.  Rclskln's  prepared 
statement  which  I did  hove  the  opportunity  to  read  before  my  ap- 
pearance. Apparently  this  citation  occurred  In  the  nonprepared  tes- 
timony. I have  not  seen  that  transcript,  but  if  this  citation  was 
used  to  support  a claim  that  there  was  unnecessary  radiation  haz- 
ard to  dental  patients,  or  that  dentists  arc  Inadequately  trained 
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in  radiology,  the  use  of  this  c i tat  ion  i s something  I ess  than  a sjjn- 
crr:  and  straight  forward  prescntat 1 on  to  elected  representat Ives  of 
our  congress. 

I have  placed  here  a copy  of  the  table  which  summarizes  the 
data  of  this  study. 
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This  table  shows  that  75.5%  of  cases  examined  were  considered 
unsat  I sfactory  or  contained  errors.  By  far,  the  most  common  error  - 
50%  of  errors  - more  than  twice  as  much  as  any  other  error,  was  that 
films  were  not  mounted  nor  Identified.  This  means  that  the  small 
dental  films  were  not  placed  In  cardboard  or  plastic  holders.  These 
holders  have  a definite  pattern  In  the  placement  of  each  film,  and 
the  holder  contains  the  patient's  name,  since  there  is  no  room  on 
thj  film  to  place  patient  Identification.  O.ntlsts  mount  such  films 
In  holders  for  their  own  convenience  In  viewing  the  films.  Why  so 
many  dentists  choose  not  to  offer  this  convenience  to  the  insurance 
company,  although  It  is  asked  for,  is  not  clear,  but  more  likely  it 
is  based  on  the  quality  of  the  relationship  between  dentist  and  In- 
surance company.  But  this  so-cal led  error  has  absolutely  nothing 
to  do  wl th  any  radial  Ion  hazard  to  pat  knts,  nor  I s i t any  indlco- 


1 1 on  of  the  omognt  or  qua  11  ty  of  Instruct  Ion  In  radiology!  nor  I s 
1 1 a measure  of  tho  amount  of  rod  I oloq I c expert  I se  possessed  by  o 
d »nt 1st . The  weaknesses  In  this  study  about  the  remaining  38%  of 
errors  are  not  as  obvious  as  the  mounting  error,  but  the  weaknesses 
ore  detectable.  The  next  highest  Incidence  of  error  was  reported 
to  be  Improper  film  positioning,  23%.  The  term  ’‘Improper  film  po- 
sitioning" Is  not  clearly  explained  In  this  paper.  This  may  meant 
what  parts  of  what  teeth  are  represented  on  which  particular  film. 
There  Is  a difference  of  opinion  among  dentists  os  to  exactly  what 
area  should  be  covered  by  each  film. 

The  error  called  "improper  vertical  angle"  should  be  defined 
In  this  paper  since  there  are  two  different  technics  relative  to 
vertical  angle  taught  In  different  dental  schools:  the  parallel 
technic  and  the  bisecting  angle  technic.  It  is  well-known  that  the 
advocates  of  the  parallel  technic  consider  tho  bisecting  angle  tech- 
nic an  error,  and  In  my  opinion,  the  parallel  technic  Is  better,  but 
the  difference  Is  not  Important  as  a cause  of  radiation  hazard  or 
faulty  diagnosis. 

Bent  films  ore  mentioned  as  an  error.  I do  not  advocate  bend- 
ing of  films,  but  there  arc  radiology  teachers  and  textbooks  which 
advise  bending  of  films  to  facilitate  placing  of  the  film  In  the 
mouth  and  for  patient  comfort.  x 

The  reason  for  such  apparent  confusion  and  the  major  weakness 
of  this  paper  is  given  In  the  paper  Itself,  pages  1012  and  1013. 

The  pertinent  part  is  excerpted  here: 


To  rest  intcrexammer  reliability,  a member  of 
the  Bureau  of  Radiological  Health  (examiner 
no  I!  rated  34  tor  submissions  consisting  of 
20  full  mouth  and  14  partial-mouth  senes,  which 
were  independently  reviewed  by  the  principal 
author  (examiner  no  2)  There  was  total  agree- 
ment on  1 9 of  the  34  case  submissions  tWT).  For 
each  of  the  remaining  15  case  submissions,  there 
w ere  one  to  three  areas  of  disagreement . Table  2 
shows  the  frequency  distribution  of  differences 
by  specific  error. 
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ft*  19  cates  of  Urial  agiecmco!  occurted  with 
no  prior  discussion  between  etaminers  on  defm- 
tiion  of  error*  Foe  instance,  rnconect  hone  on- 
la)  angle  was  defined  by  esaminer  no  1 as  any 
os  eriar  of  loot h image*  Examiner  no  2 defined 
incorrect  horizontal  angle  at  an  osetlapping  of 
tooth  images  greal  enough  to  obscure  dentin. 

Advance  collaboration  on  definition  of  lerms 
would  lead  to  increased  interetaminer  agree- 
ment. This  would  be  essential  if  several  people 
were  reviewing  ease  submissions 

The  text  of  this  excerpt  demonstrates  that  there  can  be  almost 
50%  disagreement  among  professed  experts  as  to  what  constitutes 
ld?al  character! st les  of  a dental  x-ray  examination  or,  conversely, 
what  errors  are  in  such  examlnat Ions.  As  the  paper  states,  with 
prior  agreement  among  reviewers,  the  deviation  Is  reduced  to  more 
tolerable  levels.  However,  In  the  light  of  the  diversity  of  opin- 
ion about  standards  of  quality  for  an  exposed  dental  x-ray  Film, 
even  demonstrated  In  this  paper,  t£e  arbitrary  standards  used  hi 
this  paper  cannot  support  a claim  that  dental  radiology  f I 1ms  gen- 
erally conta In  75%  errors. 

At  this,  It  cones  to  my  mind  that  the  above  described  diver- 
sity of  opinion  which  probably  arises  from  the  amateurish  experience 
and  knowledge  of  many  dental  radiology  teachers,  whom  I suspect  have 
little  more  training  in  radiology  then  that  received  when  they  were 
a dntal  student,  Is  a point  that  I was  trying  to  make  In  my  testi- 
mony plea,  HI F 19**040  p.  72,  1 ines  1301  to  1309,  end  our  prepared  state 
ment  p.4,  Item  C(l)a,  for  help  in  upgrading  the  teaching  of  dental 
radiology. 

One  of  the  recommcndat Ions  found  In  this  paper,  p.  1013,  Is  ex- 
cerpted hero: 

—At)  /ejected  radiographs  should  be  returned 
with  a request  For  adequate  film*  and  an  explan- 
ation of  why  the  cave  submission  was  rejected 
The  filing  form  with  appropriate  error*  checked 
could  be  used  foe  this  purpose. 

This  Is  an  example  of  the  mentality  - pursuit  of  Irrelevant 
ideals  - to  which  I alluded  In  my  testimony,  HIF194040,  p.67,  lines 
1200  to  1204,  which  leads  to  re-exposure,  an  unnecessary  exposure  to 
radiation.  A far  bettor  standard  for  judgement  of  film  quality  is: 
does  the  film  give  the  Information  which  Is  needed  to  answer  the 
original  Indicated  need  for  an  x-ray  examination? 

May  I also  take  this  opportunity  to  clarify  a statement  In  my 
testimony,  HIF194040,  p.  67,  lines  1204  to  1206.  My  statement  was 
not  cl  ?ar  and  you,  Mr.  Chal  rmon,^  by  your  response,  thought  It  re- 
lated to  radiation  injury.  Rather,  by  "how  come  we  arc  not  all  much 
sicker  than  wc  are,"  I meant  that,  if  75%  of  dental  x-ray  films  were 
with  errors,  we  would  all  have  many  wrong  teeth  filled,  wrong  teeth 
extracted,  and  suffer  significantly  from  undiagnosed  other  oral  di- 
seases. 

Sincerely  and  Respectfully  Submitted, 

C.  J~« 

Robert  A,  Goepp,  O.O.S.,  Ph.0. 

Consultant,  American  Dental  Association 
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Mr.  Rogers.  We  are  grateful  to  you.  Your  assistance  to  the 
committee  is  most  appreciated.  Thank  you  for  your  presence. 

Our  next  and  last  witnesses  will  be  on  behalf  of  the  American 
Hospital  Association.  Dr.  Leo  J.  Gehrig,  who  is  senior  vice  president, 
American  Hospital  Association;  George  Caldwell,  who  is  president 
of  the  Greater  Southeast  Community  Hospital  Foundation;  and  Dr. 
Louis  Wener,  chief  of  the  Department  of  Radiology  of  the  Greater 
Southeast  Community  Hospital  Foundation. 

We  welcome  each  of  you  gentlemen  to  the  committee.  We  are 
pleased  to  have  you  with  us. 

Your  statements  will  be  made  part  of  the  record,  and  you  may 
proceed  as  you  desire. 

STATEMENT  OF  LEO  J.  GEHRIG,  M.D.,  SENIOR  VICE  PRESI- 
DENT, AMERICAN  HOSPITAL  ASSOCIATION,  ACCOMPANIED 

BY  GEORGE  CALDWELL  AND  LOUIS  WENER,  M.D.,  ON 

BEHALF  OF  AMERICAN  HOSPITAL  ASSOCIATION 

Dr.  Gehrig.  Thank  you,  Mr.  Chairman. 

I am  Dr.  Gehrig,  senior  vice  president  of  the  American  Hospital 
Association.  As  the  committee  chairman  knows,  our  association 
represents  most  of  the  hospitals  in  the  country  and  some  27,000 
personal  members.  I would  say  that  we  appreciate  this  opportunity 
to  participate  in  your  oversight  hearing. 

I have  submitted  a full  statement  for  the  record  and  will  not 
repeat  it.  I would  like  to  highlight  a few  of  the  points  [see  p.  675]. 

Mr.  Chairman,  in  this  oversight  situation,  if  you  would  permit 
me  a personal  prerogative. 

Mr.  Rogers.  Certainly. 

Dr.  Gehrig.  There  are  lots  of  types  of  oversight,  and  I think 
personally  and  on  behalf  of  the  many,  many  hospitals  and  their 
administrators  in  this  country,  I would  like  to  set  our  feelings  in 
the  record,  if  possible,  with  regard  to  a statement  that  you  made  in 
the  very  recent  past. 

We  have,  on  occasion,  found  ourselves  on  different  sides  of  the 
table,  but  many,  many  more  times  we  have  worked  very  construc- 
tively with  you.  When  you  announced  that  next  year  you  would 
not  be  returning  to  this  Congress,  I want  you  to  know  we  feel  very 
strongly  that  we  in  the  hospital  field,  the  other  providers,  the 
Congress  and  our  country  have  a loss  because  of  the  leadership  and 
ability  you  have  demonstrated. 

I say  this  for  no  personal  reason  except  an  honest  expression, 
and  we  wish  you  the  best  in  everything  you  attempt  to  do  in  the 
future. 

Mr.  Rogers.  That  is  very  kind.  Thank  you. 

Dr.  Gehrig.  With  regard  to  this  hearing— and  I appreciate  you 
permitting  me  to  make  that  comment — our  statement  points  up 
activities  which  our  association  is  presently  pursuing  with  the 
hospitals  across  the  countries  in  the  area  of  health  promotion. 

While  this  is  a broad  area— and  I shan’t  go  into  it— one  of  the 
areas  of  concern  is  increasing  among  our  patients  in  the  communi- 
ties with  which  we  deal;  an  awareness  of  the  hazards  of  X-rajr  and 
really  positive  actions  that  are  also  possible  by  patients  in  avoiding 
such  hazards. 
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For  the  purposes  of  the  committee — and  I shan’t  go  info  it— we 
have  available  some  of  the  materials  for  your  staff  that  we  have 
been  working  on  in  this  area. 

Mr.  Rogers.  Fine. 

Dr.  Gehrig.  Second,  in  my  statement  there  is  an  area  which 
points  up  an  activity  that  AHA  began  in  1951  along  with  the 
American  College  of  Surgeons,  the  American  College  of  Physicians, 
the  American  Medical  Association,  and  the  Canadian  Medical  Asso- 
ciation—the  cofounding  of  the  Joint  Commission  on  the  Accredita- 
tion of  Hospitals.  This  is  an  exceedingly  important  area,  and  while 
its  examination  of  hospital  activities  run  across  the  breadth  of 
these  activities,  one  of  the  most  important  is  in  the  area  of  radiol- 

°*^Ve  have  provided  to  the  staff  specific  information  for  their  pe- 
rusal in  terms  of  the  inspections  that  are  made.  But,  as  you  can 
see,  the  accreditation  manual  and  its  review  of  hospital  activities  is 
much  broader,  and  we  will  provide  that  to  them  also. 

This  program  of  the  joint  commission  and  its  surveys  which,  in 
addition  to  its  own  standards,  mandates  the  application  of  recom- 
mendations by  the  National  Council  on  Radiation  Protection  and 
Measurement,  is  but  a part  of  the  inspection  that  is  made  of 
hospital  radiological  departments.  I think  those  who  have  testified 
here  today  and  before  today  have  pointed  out  that  local  State  and 
Federal  agencies,  as  well  as  voluntary  groups,  are  involved  in  this 
type  of  activity.  And  while  these  important  reviews  deal  largely 
with  external  examinations,  they  build  upon  internal  professional 
and  management  activities  of  quality  control,  radiation  safety,1' 
medical  audit,  educational  programs,  and  administrative  reviews. 
These  internal  actions  involve  the  professional  staff,  the  adminis- 
tration, and  the  hospital’s  board  of  trustees.  ___ 

Finally,  Mr.  Chairman,  in  my  testimony  I point  up  that  the 
relatively  closely  monitored  activity  of  hospitals  is,  in  fact,  under- 
going some  of  the  very  drastic  changes  we  see  across  the  breadth  of 
medicine  in  terms  of  advances.  We  are  seeing  the  development  of 
such  things  as  CAT  scanners  and  monitoring  devices  as  well  as 
exposure  controls  and  automation  in  both  the  taking  and  develop- 
ing of  films. 

We  are  seeing  at  the  same  time  changes  in  diagnostic  patterns. 
There  is  one  area  I know  you  will  want  to  pursue — the  gentlemen 
with  me  who  are  on  the  firing  line  and  very  knowledgeable — that 
is  the  matter  of  routine  X-rays. 

If  I could  personally  digress— and  I am  sure  Dr.  Carter  would 
join  me  in  this  observation— it  was  almost  30  years  ago  that  I 
directed  the  chest  disease  activity  for  the  territory  of  Alaska  on 
assignment  from  the  Public  Health  Service.  It  was  at  a time  when 
the  number  one  health  problem  in  Alaska  was  TB.  We  recommend- 
ed very  strongly  anyone  in  the  hospital  who  had  not  been  X-rayed 
in  the  last  year  be  X-rayed. 

We  ran  around  the  country  rather  frantically  with  mass  surveys, 
trying  to  find  this  killer.  As  a matter  of  fact,  we  were  doing  it  in 
an  environment  that  was  rather  unique,  because  at  that  same  time 
in  Minnesota,  the  advances  in  treating  TB  had  rendered  classes  of 
students  in  high  school  literally  free  of  tuberculin  reaction. 
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In  Minnesota  they  could  use  skin  testing.  In  Alaska,  our  high 
school  students  were  almost  100-percent  reactors  to  tuberculin  test- 
ing, so  we  had  to  use  ,X-rays. 

What  happened  then  is  what  we  have  seen  in  a broad  way  across 
the  country.  In  Alaska,  you  can’t  find  TB  as  a primary  cause  of 
death. 

We  see  an  evolution  that  I think  institutional  medicine,  public 
health  and  the  private  providers  are  all  going  through. 

Finally,  in  terms  of  changes  that  have  been  giving  us  a great 
deal  of  problems,  as  we  see  these  technological  advances,  we  are 
also  seeing  advances  that  relate  to  costs. 

I think  radiology  represents  one  of  those  changing  areas.  I point 
to  that  fact  in  our  testimony.  You  know,  it  is  not  uncommon  in 
hospitals  to  see  part-  or  full-time  consultation  with  radiation  physi- 
cists, individuals  who,  25  years  ago,  were  rather  rare  in  the  clinical 
edge  of  radiation.  My  statement  deals  with  these  areas. 

Much  more  to  your  interest  are  the  two  gentlemen  with  me,  Mr. 
George  Caldwell,  who  is  the  president  of  this  Greater  Southeastern 
Community  Hospital  Foundation,  and  the  hospital  chief  of  radiol- 
ogy, Dr.  Louis  Wener.  We  would  be  delighted  to  be  as  responsive  as 
we  can  to  any  of  the  questions  you  may  have. 

[Testimony  resumes  on  p.  679.) 

[Dr.  Gehrig's  prepared  statement  follows:] 
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July  13,  1973 

Mr.  Chairman,  l aa  Leo  J.  Gehrig,  H.D.,  Senior  Vico  President  of  tho  American  Hospital 
Association.  With  ■«  today  arc  George  Caldwell,  President  of  the  Greater  Southeast 
Cooctunlty  Hospital  Fcundatlon  la  Washington,  D.C.,  and  Louis  Wener,  M.D.,  Chiaf  of  the 
Departaent  of  Xidlology  of  the  iam  hospital.  Our  Association  represents  over  6,400 
health  care  Institutions,  including  cost  of  the  hospitals  In  the  country;  extended  and 
long-tera  cart  Institutisos ; mental  health  facilities;  and  hospital  schools  of  nursing, 
and  aver  27,000  personal  aeabers.  Ve  are  pleased  to  have  tJUe  opportunity  to  pirticipate 
la  these  oversight  hearings  on  the  diagnostic  use  of  medical  and  dental  X rays. 

Health  Prcaotton 

The  American  Hospital  Aaaocistioo  shares  the  desire  of  this  Comities  to  assure  safe, 
reliable,  and  sppropriata  health  care  aervtcaa,  Including  diagnostic  X-ray  services  in 
the  hospital  setting.  With  regard  to  such  service*,  l would  like  to  provide  the  Cooal:- 
tce  with  a brief  overview  of  tha  verk  of  our  AAA  Center  for  Health  Promotion.  This 
tenter  was  established  to  build  upon  the  Association’ s existing  progress  In  patient  edu- 
cation. corsumer  health  education,  and  employee  nealth.  Through  the  activities  of  the 
Center,  the  AHA  has  placed  majer  taphasl*  on  the  responsibility  of  hospitals  to  dtvelop 
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irn  more  energetic  policies  and  procedures  co  keep  people  heel  thy,  to  maintain  hither 
levels  of  health  end  vell-balng,  tod  to  educate  Individuals  and  employers  concern lag 
the  prevention  end  treatment  of  illness. 

Currently,  the  Center  is  developing  extensive  patient  education  materials  on  diabetes, 
hypertension,  respiratory  dlseaee,  and  arthritis,  as  veil  as  mstsrlals  and  programs  on 
nutrition  and  medical  Information.  These  activities  art  being  funded  In  pert  by  a grant 
from  the  Department  of  Baalth,  Education,  and  Velfars.  Recent  ABA  consider  health  In- 
formation program#  have  focused  on  such  subjects  es  child  Immunisation,  stress  manage- 
ment , and  etop-emoklng  clinics. 

As  part  of  thaae  current  activities,  the  Center  for  Health  Promotion  has  been  In  contact 
with  the  bureau  of  Radiological  Health  of  tha  Food  and  Drug  Admin let rat  ion,  and  plana  arm 
being  developed  co  promote  the  bureau's  new  consumer  end  petlent  education  materials  to 
the  Association's  membership.  Five  of  the  American  Hospital  Association's  psrsoaal  mem- 
bership societies  vtll  publicise  the  forthcoming  materials  to  mors  than  6,000  individuals 
responsible  for  hospital  program  in  education,  public  relations,  nursing,  and  social 
work,  end  for  volunteers,  and  auxiliaries.  Several  groups  will  provide  their  members 
with  «ducatloaai~aeterlals  such  es  free  temple  posters  that  warn:  "Pregnant  or  think 

you  might  be?  Tell  your  doctor  before  getting  an  X ray  or  prescription!"  Further,  these 
groups  vi 11  promote  the  availability  and  encourage  use  of  an  X-ray/vacc lost  ion  record 
card,  various  Informational  booklets,  brochures,  reprints,  and  a nev  slide-type  program 
offering  consumer  information  about  X rays.  Hospitals  vith  videotape  capability  for 
educating  patients,  visitors,  and  coMunlty  groups  vlll  be  encouraged  to  use  the  FDA 
informational  program  as  part  of  their  ova  health  promotion  efforts. 

The  radiological  health  education  program  also  vlll  be  promoted  to  hospitals  through  regu- 
lsr  AHA  publlcstlons  and  vorkshops.  Where  appropriate,  the  Association  vill  provide  in- 
formation about  materials  available  from  the  bureau  of  Radiological  Health  and  vlll  include 
information  in  its  consumer-directed,  subscription  radio  series,  "To  Your  Health." 
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Finally , Association  itab«rs  will  be  given  Information  about  the  FDA  field  staff  who  ar« 
available  to  assist  local  hospitals  in  developing  more  extensive  progress  on  radiologic 
health  for  the  general  public  as  well  as  for  health  personnel. 

Standards  end  Accreditation 

While  education  is  a major  function  of  the  Asa r lean  Hospital  Association,  we  also  recog- 
nise and  actively  support  the  Joint  Coanlsalon  on  Accreditation  of  Hospitals  (JCAB)  and 
its  role  in  setting  standards. 

The  Association' s LnvoLvmment  in  the  voluntary  hospital  accreditation  program  of  the  JCAH 
has  resulted  la  stringent  standards  governing  user  Maintenance  and  testing  of  all  hospital 
equipment.  These  JCAH  standards  require  that  all  performance  end  use  specifications  for 
medical  equipment  be  regularly  tested  and  verified.  JCAH  stendards  also  mandate  tha 
application  of  racoaaandatlona  by  the  national  Council  on  Radiation  Protactloa  and  Mea- 
surement, which  include  requirements  for  routine  output  measurements  of  rsdlatlon  therapy 
equipment,  and  the  regular  application  of  major  calibration  proetduras  on  all  dlagnoacle 
radiologic  equipment. 

The  JCAH  standards  also  lncluda  extensive  specifications  for  radiologists  and  technical 
personnel,  physlcel  arses  used  for  X rays,  safety  rules,  medical  records,  and  policies 
and  procedural  governing  hospital  use  of  radiology  services.  Because  the  JCAH  standards 
address  virtually  the  entire  spectna  of  radiology  services  in  the  hospital  setting,  we 
ere  providing  the  Committee  with  e copy  of  these  standards  for  informational  purposes. 

In  addition,  lnapactlona  of  radiologic  equipment  and  services  in  hospitals  sra  performed 
by  local,  state, end  federal  governmental  agendas,  as  well  as  other  voluntary  organisations. 

Medical  Equipment 

To  assist  hospitals  in  the  development  of  comprehensive  and  effective  equipment  maintenance 
systems,  the  Association  has  presented  numerous  medical  equipment  management  educational 
programs.  Further,  the  AHA  has  taken  e leadership  role  in  tha  recent  development  of  a 
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program  co  aid  hospitals  la  sstsbllshlng  rssponsivs  mad leal  dsvlcs  dsfsct  rscall  and 
rsporting  tjrictai.  This  will  tpssd  th«  rttovil  of  dsfactlvs  squipmsnt  fro*  hospitals 
*nd  snhanca  various  national  nodical  dsvlcs  ha sard  rsporting  lynm.  Wo  bilUvt  that 
such  «f  forts,  sad  tboss  of  othsr  profsssloosl  organ list loos,  vlll  Assist  la  assuring 
tbs  rtllsblt,  ssfs,  and  sfftctlva  parfornaoca  of  nsdlcal  dsvlcss. 

Ia  rsspoasa  to  ths  rscsat  guids lints  for  "Radiation  Protsctloo  Culdancs  to  Fsdsral  Agan- 
cits  for  Diagnostic  X lays,”  as  spprovsd  by  ths  Prssldtat,  (PsdtrAl  Rstlstsr.  Vol.  43, 

Mo.  22,  Ptb.  1,  19 7 S , p.  4377),  ths  AHA  hss  dsvtloptd  sc  actlvt  lltlsoa  with  ths  Bureau 
of  Radiologic a!  Kaalth  to  axamins  bow  tbast  rc coat ndat loos  nay  bt  Implsnantad  cost 
sf factlvsly  vithla  ths  private  ssctor.  Tha  dsvslopnsot  of  a ssrlss  of  national  sduca- 
tional  programs  on  squipmsnt  quality  assuranct  Is  now  uodtrvay. 

Profsssloosl  and  Administrates  Actlvttiss 

Physicians,  hospital  administrators,  and  hospital  govs  ruing  boards  art  involvsd  in  a 
vsritty  of  sfforts  to  provida  high  quality  radiology  ssrvlcss  with  approprlata  safeguards 
for  ths  haalth  of  pstlsats  and  smployass. 

In  many  hospitals,  spsclil  co—lttsss  bars  ths  rsspoaslblllty  of  survsylag  ths  practlcss 
of  Ionising  radiation  ssrvlcs  arsas  to  assurs  both  patlsnt  and  stployss  safsty.  Ths 
members  of  ths  committees  rsprsssnt  physicians  and  ths  hospitals'  sdm Inis t rat ivs  staffs, 
and  submit  slthsr  ths  mlnutts  of  thslr  mss  tings  or  thsir  rscommsndatloos  to  ths  chlsf 
admlnlstratlvs  offlcsrs  and  ths  govsrnlng  boards,  thus  assuring  that  ths  hlghsst  ltvsls 
of  administration  and  govs  manes  art  involvsd  In  tha  monitoring  and  maaagsmaat  of  this 
important  sarvlca. 

Similarly,  tha  profssslonal  staffa  of  hospitals,  ss  vsll  ss  Profsssloosl  Standards  Ravlsv 
Organisations,  art  Involvsd  in  pssr  rsvlsv  sctivltiss  and  msdical  audits  of  radiologic 
sarvicaa  in  a varlsty  of  diagnostic  and  thsrapautlc  applications.  Thass  monitoring  and 
sducatlonal  activltlsa  art  Important  to  tbs  ssfs  and  approprlata  uss  of  X-ray  ssrvlcss. 
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H**n«  art  balng  davlatd  to  uk«  radiology  sarvlcaa  morn  offlcUat  and  •ffocclv*.  Tor 
txaplt,  automatic  axpoaura  Mnrlc*i  art  coup ltd  with  tools  lot  rad  lac  too  aqulpmant  to 
control  tho  intensity  sod  duration  of  axpoauraa,  resulting  Id  favar  units  of  axpoaura 
and  favor  ra takas.  Aaotbar  axaapla  of  advaacas  In  radiological  aarvlcaa  Is  tha  uaa  of 
CT  acannara.  Originally,  scanntra  vara  thought  to  ba  uaaful  only  for  analysing  or 
diagnosing  brain  coodltlona.  Bovavar,  such  scanning  la  nov  proving  valuabla  in  dlag- 
ooaaa  involving  othar  araaa  of  tha  body.  Further,  tha  scanning  procadurt  Is  bsing 
■ubstltutsd  for  traditional  diagnostic  procaduras  that  vara  sort  Invaalva  and  traumatic 
to  tha  patlant  and  vara  accompanied  by  graatar  risk — for  example  pbeumoencapha log rams. 

Today,  aost  hospital  medical  staffs  no  longar  require  routlna  X rays  for  patlants,  s 
prsctlcs  coaoo  In  tha  past.  For  axaapla,  30  yaars  ago,  many  public  hsalth  prograas 
ancouragad  annual  chast  X raya.  Changing  patterns  of  dlaaaaa  and  lncraaslng  concarn 
about  lavals  of  X-ray  axpoaura  hava  rasultad  In  dlacontlnuanca,  or  narkad  limitation, 
of  such  routlna  or  survay  uaa  of  X rays . 

Radiation  physicists  as  vail  aa  radiologists  art  ssrvlng  In  many  largar  hospital  radiology 
departments.  This  improves  <1>  tha  avalustlva  and  quality  aasuranca  programs,  (2)  con- 
tinuing education  dlractad  at  inproving  practlca,  and  (3)  proper  scientific  evaluation  of 
radiation  monitoring  procaduras. 

Conclusion 

Mr.  Chairman,  this  concludaa  tha  American  Hospital  Association's  formal  ststemant.  Va 
will  ba  pltaaad  to  raspond  to  any  quastlona  you  or  othar  mambsra  of  tha  subcomlttaa  may 
hava . 

Mr.  Rogers.  Thank  you  so  much,  Doctor.  We  appreciate  the 
presence  of  each  of  you. 

Dr.  Carter. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

It  is  just  about  as  you  said.  Years  ago  chest  X-rays  were  almost 
routine,  and  tuberculoeis  was  rampant  throughout  the  United 
States  and  also  in  Alaska.  I know  it  was  one  of  our  No.  1 killers  in 
the  State  of  Kentucky.  Perhaps  our  X-rays  did  cause  some  difficul- 
ty. We  have  to  admit  possibly  they  did.  But  at  the  same  time,  we 
practically  eradicated  tuberculoeis;  is  that  not  correct? 

Dr.  Gbhrio.  Certainly  its  incidence  is  way  down. 

Mr.  Carter.  I was  interested  in  how  a CAT  scanner  can  prevent 
the  actual  trauma.  Do  you  remember  the  technique  of  giving  a 
pneumoencephalogram? 

Dr.  Gehrig.  Yes,  I do.  And  I am  sure  Dr.  Wener  is  well  familiar 
with  it  also. 

Could  you  describe  that,  Doctor? 

Dr.  Wener.  Yes,  sir.  Pneumoencephalography  is  an  examination 
of  the  internal  structure  of  the  brain  performed  by  the  introduc- 
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tion  of  air  into  the  spinal  column,  usually  by  spinal  tap,  with 
patient  in  upright  position.  Of  course,  the  air  would  then  rise  from 
the  spinal  tap  into  the  brain  and  outline  the  internal  structures  of 
the  brain. 

Mr.  Carter.  It  can  be  done  just  by  spinal  tap,  but  by  going  in  at 
the  base  of  the  brain,  I believe.  It  is  one  of  the  most  difficult 
procedures;  where  after  you  insert  the  needle,  you  hit  a bone. 

Dr.  Wenkr.  Right. 

Mr.  Carter.  And  then  you  ii\ject  the  air.  That  really  is  a difficult 
and  quite  dangerous  procedure. 

Dr.  Wbner.  Extremely. 

Mr.  Carter.  I would  think  that  the  CAT  scanner  would  be  more 
helpful  and  a lot  safer  even  with  the  attendant  radiation  exposure. 

Do  you  think  so? 

Dr.  Wbner.  Yes,  sir,  you  are  quite  right.  That  examination, 
fortunately,  has  been  virtually  eliminated  from  the  diagnostic  ar- 
mamentarium. I think  we  have  done  two  of  them  in  the  past  year 
that  were  obviously  required.  There  was  no  way  to  get  around 
what  we  needed  to  know,  and  the  CAT  scanner  could  not  give  us 
the  information.  _ 

You  are  absolutely  correct;  it  is  certainly  worth  the  risk  of 
exposure. 

Mr.  Carter.  Does  that  air  go  into  the  fourth  ventricle  here  at 
the  base  of  the  brain? 

Dr.  Wener.  Fortunately,  Dr.  Carter,  we  don’t  have  to 

Mr.  Carter.  It  goes  in  between? 

Dr.  Wener.  Yes,  sir,  it  goes  into  the  fourth  at  that  point.  Fortu- 
nately, we  can  avoid  these  cisternal  punctures  you  are  doing  by 
doing  the  lumbar  puncture.  Your  assessment  of  the  danger  of  that 
puncture,  when  necessary,  is  absolutely  correct.  It  is  probably  un-. 
derstated. 

Mr.  Carter.  But  I understand  that  you  are  educating  your  pa- 
tients with  placards  stating  that,  women  should  beware  of  X-ray 
procedures  if  they  are  pregnant. 

Dr.  Gehrio.  Yes,  sir. 

Mr.  Carter.  And  to  beware  of  certain  medicines  if  pregnant,  and 
soon. 

Let  me  congratulate  you  on  what  you  are  doing  in  this  area. 

Dr.  Gehrig.  Could  I mention  one  other  thing  that  impressed  me? 

This  really  is  a development  of  the  Food  and  Drug  Administra- 
tion and  their  efforts,  but  we  are  cooperating  with  them  and  others 
in  putting  this  out.  That  is,  the  patient  portable  X-ray  record. 

It  is  an  effort  to  have  available  information  concerning  past 
X-ravs  and  their  application  wherever  possible  so  that  substitution 
can  be  made  on  occasion. 

Mr.  Carter.  Yes.  I think  that  is  very  fine. 

I think  we  should  have  cards  showing  the  number  of  millirads  of 
radiation  exposure  we  have  had  over  a period  of  time  if  we  want  to 
try  to  avoid  risks  of  developing  cancer. 

Thank  you. 

Mr.  Rogers.  I think  it  is  generally  conceded  that  about  two- 
thirds  of  all  X-rays  are  given  in  hospitals.  What  do  you  see  as  the 
hospitals’,  the  associations’  role  in  curbing  excess  X-rays? 
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Dr.  Gehrig.  No.  1.  I think,  very  honestly,  Mr.  Chairman,  the 
whole  statement  of  unnecessary  X-rays  is  such  a broad  one  and  it 
is  an  extremely  difficult  one  to  define.  I think,  first,  as  an  associ- 
ation, some  of  the  things  that  I have  mentioned  here  already  relate 
to  that. 

In  other  words,  the  encouragement  of  having  X-ray  records  and 
the  use  of  examinations  that  have  been  done  prior  to  admission 
certainly  avoiding 'the  taking  of  unnecessary  X-ravs.  Similarly, 
making  the  patient  aware  of  the  advantages  of  avoiding  X-rays,  is 
another  method,  but  I think  there  are  a host  of  other  issues. 

One  is  the  quality  of  X-ray  work  being  done  and  the  number  of 
retakes.  In  this  area  it  would  be  helpful  to  your  discussion,  I think, 
if  I could  ask  Mr.  Caldwell  and  Dr.  Wener  to  talk  both  from  the 
point  of  view  of  what  is  happening  in  stitutions. 

Mr.  Rogers.  Mr.  Caldwell. 

Mr.  Caldwell.  Thank  you. 

As  president  of  a hospital,  I am  not  as  familiar  technically  as  Dr. 
Wener,  so  I will  avoid  the  technical  matters. 

I,  however,  do  wander  through  the  X-ray  department  every  day, 
and  there  are  yellow  signs — 

Mr.  Rogers.  Shielded,  I hope. 

Mr.  Caldwell.  Shielded,  indeed.  There  are  yellow  signs  with 
black  letters  that  say  if  you  are  pregnant,  tell  somebody.  I am  well 
satisfied,  as  is  our  board,  that  the  necessary  quality  controls  are  in, 
calibration  programs  are  looked  at. 

We  have,  indWd,  a full-time  person  whose  primary  responsibility 
is  quality  assurance  in  that  department. 

In  terms  of  exactly  what  we  are  doing  and  what  we  think  is 
more  and  more  becoming  common  practice  in  hospitals  in  terms  of 
calibration  of  equipment  and  checking  the  processing,  I think  Dr. 
Wener  is  in  a much  better  position  to  talk  about  it  than  I. 

I would  like  to  mention  that  there  is  a new  accountability  in  this 
country  on  the  part  of  boards  of  trustees  as  regards  quality  that 
has  happened  over  the  last  10  years  and  that  accountability  has 
not  escaped  our  board. 

Our  board,  as  a matter  of  policy,  has  recently  established  certain 
guidelines  as  it  relates  to  these  professional  departments  in  which 
we  are  required  to  produce  for  that  board  reports  on  the  adminis- 
trative as  well  as  the  professional  aspects  of  the  department  quar- 
terly to  the  board,  and  there  is  a reporting  mechanism  on  these 
matters  that  is  terribly  important  to  the  board  and  terribly  impor- 
tant to  me  in  terms  of  our  accountability. 

In  terms  of  exactly  what  goes  on  as  regards  quality  assurance  in 
radiation  exposure  and  the  rest,  I would  like  to  defer  to  Dr.  Wener. 

Mr.  Rogers.  Is  your  radiological  department  a moneymaker  as 
such,  or  does  it  run  in  debt? 

Mr.  Caldwell.  It  breaks  even.  We  are  principally  reimbursed  on 
a cost  basis  here.  Our  hospital  is  in  the  District  of  Columbia. 
Medicare/medicaid  and  Blue  Cross,  of  course,  are  all  cost  contracts. 

Mr.  Rogers.  Is  there  any  hospital  effort  to  reduce  procedures, 
radiological  procedures? 

Mr.  Caldwell.  Indeed,  there  are  efforts  to  reduce  costs.  As  far  as 
reducing  procedures,  Dr.  Wener  can  speak  to  that  better  than  I.  As 
far  as  reducing  costs,  we  have  what  we  would  expect  modern 
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management  to  have  in  terms  of  reporting  systems  and  budgets, 
and  we  look  monthly  at  man-hours  per  procedure,  and  we  can  tell 
you  where  that  is. 

Mr.  Rogers.  If  you  have  a particular  number  of  X-ray  procedures 
that  are  dramatically  increased 

Mr.  Caldwell.  We  examine  our  mix. 

Mr.  Rogers.  To  set'  why? 

Mr.  Caldwell.  You  bet;  indeed.-  — 

Mr.  Rogers.  Then  you  advise  the  staff  of  the  concern  that  you 
have? 

Mr.  Caldwell.  Yes,  sir. 

Mr.  Rogers.  Does  the  hospital  assume  that  responsibility? 

Mr.  Caldwell.  The  management  does  assume  the  responsibility 
of  examining  that  mix,  and  where  there  are  variations  in  mix,  we 
inquire  from  the  proper  body. 

Mr.  Rogers.  And  then  you  will  talk  to  the  staff  and  have  it 
brought  to  their  attention? 

Mr.  Caldwell.  There  are  two  mechanisms  to  do  that.  There  is 
the  joint  conference  committee  between  the  medical  staff  and  the 
board,  and  the  board  has  its  own  quality  assurance  committee  that 
would  be  interested  in  that  kind  of  data.  I think  that  is  fairly 
common  these  days. 

Mr.  Rogers.  Thank  you. 

Dr.  Wener. 

Dr.  Wener.  I think  if  I may  amplify  something  that  was  said 
earlier,  it  really  becomes  very  critical  when  you  are  looking  at 
numbers  of  exposures  or  numbers  of  procedures  to  recognize  the 
danger  in  using  the  word  “unnecessary.”  In  fact,  in  looking 
through  the  testimony  that  was  given  to  you  yesterday  by  the 
ACR,  the  studies  of  Drs.  Bell  and  Loop  on  the  skull  X-ray  and  its 
potential  saving  of  money  in  this  country  and  radiation  exposures, 
on  one  examination,  is  pretty  dramatic. 

The  important  thing  is  whether  or  not  the  X-ray  examination 
will,  in  fact,  affect  the  course  of  therapy.  To  that  end,  one  wants  to 
do  what  one  must  to  help  the  patient  with  the  least  risk  to  the 
patient,  and  I think  probably  the  single  biggest  advance  that  we, 
along  with  others,  have  made  recently  has  been  the  institution  of 
quality  assurance  programs.  This  includes  things  such  as  making 
sure  that  there  is  linear  calibration  of  the  machines. 

We  have  10  rooms.  All  of  these  rooms  are  calibrated  identically 
or  as  near  identically  as  possible  so  that  any  given  technologist 
could  go  from  one  room  to  the  other  and  use  the  techniques  that 
have  been  set  down  in  our  technical  handbook  and,  in  fact,  produce 
satisfactory  diagnostic  images  without  the  necessity  for  retakes. 

One  of  the  primary  problems  of  unnecessary — excuse  me;  I am 
using  the  word  again.  One  of  the  problems  of  retaking  films  comes 
from  faulty  processing.  And  in  as  short  a time  as  this  morning,  our 
quality  assurance  technologist  walked  into  my  office  and  presented 
me  with  a homemade  alarm  that  he  has  rigged  that,  for  a cost  of 
$50,  will  detect  a variation  of  two  degrees  in  tne  temperature  of  the 
developing  solutions  and  audibly  sound  the  alarm.  This  way  we 
think  that  we  can  virtually  eliminate  processing  errors  for  a simple 
$50  expenditure  and  thus  greatly  reduce  the  number  of  retakes 
because  the  processor  drifts  off. 
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Mr.  Rogers.  Has  he  patented  that  yet? 

Or.  Wbner.  No,  sir,  I don’t  think  he  plans  to. 

Mr.  Roobrs.  Maybe  the  AHA  would  help  get  that  around. 

Dr.  Wbner.  I suspect  it  will  be  published.  It  is  a rather  ingenious 
tnd  simple  thing. 

Mr.  Rogers.  Couldn’t  you  put  that  in  the  magazine  of  the  Ameri- 
an  Hospital  Association  as  an  interesting  news  story,  even? 

Dr.  Gehrig.  That  is  one  way  we  can  dedicate  it  to  the  public 
/ithout  a copyright. 

Mr.  Rogers.  If  he  is  willing  to  do  it. 

Dr.  Wbner.  I am  sure  he  will  be  willing  to  get  it  spread  around. 

Mr.  Rogers.  Let  me  ask  this:  You  run  the  department  for  the 
hospital? 

Dr.  Wbner.  Yes. 

Mr.  Rogers.  Do  you  work  for  the  hospital? 

Dr.  Wbner.  Actually  not.  I am  an  independent  contractor.  I 
supply  a professional  service  to  the  hospital. 

Mr.  Rogers.  You  then  do  not  take — it  wouldn’t  be  possible,  I 
presume,  for  you  to  take  all  the  X-rays? 

Dr.  Wener.  No,  sir. 

Mr.  Rogers.  You  have  technologists.  Are  they  qualified,  certified 
or  licensed  technologists? 

Dr.  Wener.  They  are  certified. 

Mr.  Rogers.  By  whom? 

Dr.  Wener.  By  the  American  Registry  of  Radiologic  Technolo- 
gists, ARRT.  This  is  a standard  that  our  department  has  set  and,  I 
believe,  conforms  generally  to  the  standards  set  across  the  country 
by  hospital  departments. 

Mr.  Rogers.  What  have  you  done  for  the  hospital  to  suggest  a 
reduction  in  the  numbers  of  X-rays  to  be  taken?  Anything? 

Dr.  Wener.  Other  than  to  eliminate  what  we  consider  technical 
problems  leading  to  excessive  exposures,  I would  say  to  you  that 
simply  the  presence  of  board  certified,  adequately  trained  radiolo- 
gists and  competent  radiographers  or  technologists  in  the  depart- 
ment. We  believe  that  we  do  the  amount  of  exposures  necessary  to 
properly  care  for  our  patients.  I would  like  to  believe  that  that  is 
the  proper  amount. 

Mr.  Rogers.  Let  me  ask  you  this:  Suppose  one  of  your  doctors 
say,  “Well,  I need  all  this  series.”  You,  as  a radiologist,  may  not 
agree  with  that. 

What  happens? 

Dr.  Wener.  In  that  instance,  we  are  very  fortunate  because  we 
have  a pretty  fine  working  relationship  with  our  referring  staff.  I 
think  your  point  is  extremely  well  taken.  We  are  consultants  to 
those  physicians,  and  I have  no  hesitation  to  call  up  that  physician 
and,  indeed,  do  on  many  occasions  and  say,  "What  are  you  looking 
for?” 

And  if  what  he  wants  to  find  is  something  I think  there  is  a 
better  way  to  go  after  without  risk,  time  ana  involvement  of  the 
patient,  then  we  will  suggest  that. 

I am  happy  to  say  our  staff  normally  will  go  along  with  that. 

Mr.  Rogers.  If  they  don't,  what? 

Dr.  Wener.  If  they  don’t,  it  is  still  my  decision. 

Mr.  Rogers.  You  can  still  refuse? 
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Dr.  Wener.  Absolutely. 

Mr.  Rogers.  Will  it  affect  your  income  if  you  didn’t  go  along 
with  some  of  them? 

Dr.  Wener.  To  the  extent  I don’t  do  a study,  I won’t  get  compen- 
sated for  it. 

Mr.  Rogers.  If  he  doesn’t  refer  his  work  to  you? 

Dr.  Wener.  If  he  doesn’t,  I am  sure  whatever  portion  of  mv 
income  is  derived  from  his  work  would  probably  suffer.  But  I don't 
know  that  we  have  ever  really  considered  that. 

Mr.  Rogers.  We  have  just  had  testimony  from  a radiologist 
yesterday,  and  I am  not  sure  he  was  hospital-based,  which  I think 
might  make  some  difference,  too. 

He  said  up  to  one-third  of  his  income  has  been  affected  because 
he  gave  the  advice  and  when  it  was  in  error  for  the  pictures  to  be 
taken  and  he  would  not  agree  to  it  professionally,  he  simply 
wouldn’t  do  it,  and  those  doctors  then  refused  to  use  his  services. 

I presume  that  is  human  nature.  I just  wondered,  and  I presume 
that  is  a factor  we  should  deal  with.  What  I am  trying  to  get  at  is, 
should  there  be  a requirement  that  each  X-ray  procedure  nave  the 
specific  approval  written  on  the  form  by  the  radiologist? 

Dr.  Wener.  I think  that  practically  would  be  virtually  impossible 
to  do. 

Mr.  Rogers.  Why? 

Dr.  Wener.  I think  that  in  the  main,  most  routine  requests,  as 
Dr.  Morgan  stated,  do  go  unchallenged.  We  have  a requirement  in 
our  hospital,  and  the  JCAH  is  becoming  more  stringent  about  this, 
we  are  looking  toward  more  efficient  ways  of  making  sure  that  it  is 
done;  that  adequate  history  be  presented  to  the  radiologist  on  the 
request  slip. 

I will  tell  you  with  some  pride  that  if  you  use  qualified  radi- 
ographers and  people  who  are  really  trained  in  the  use  of  X-ray, 
those  people  who  take  the  pictures— and  they  are  the  ones  who 
primarily  interact  with  the  patients— that  in  our  hospital  it  is  not 
an  infrequent  occurrence  for  one  of  those  radiographers  to  come  up 
and  say,  Dr.  Wener,  I was  talking  to  this  lady  and  she  says  she 
doesn’t  really  need  this  thing,  and  I was  wondering  if  you  would 
look  into  it. 

Quite  honestly,  we  will  look  into  it,  and  very  frequently  the 
technologist  is  right;  the  patient  has  either  had  the  incorrect  exam- 
ination ordered  or  something  like  that. 

So  we  do  have  sort  of  a buffer.  I think  to  require  a radiologist  to 
initial  every  request  in  a hospital  such  as  ours  that  does  100,000 
examinations  a year  in  X-ray  alone,  I think  you  would  find  that 
almost  an  overwhelmingly  impossible  task. 

Mr.  Rogers.  Is  the  patient  entitled  to  have  the  judgment  of  the 
radiologist  made?  He  is  paying  for  it. 

Dr.  Wener.  He  is  paying  for  the  radiologist’s  opinion  and  judg- 
ment, and  you  are  quite  right;  the  patient  is  entitled  to  that.  We 
have  set  down  some  broad  guidelines  that  our  technologists  and 
medical  staff  are  aware  of. 

To  that  end,  the  patient  is  indirectly  getting  the  benefit  of  that.  I 
think  that  to  expect  a radiologist  to  evaluate  and  sanction  patients 
really  stems  into  the  purview  of  the  private  physician  who,  hope- 
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fully,  has  made  a judgment  based  on  his  relationship  with  the 
patient  and  asks  for  a radiological  consultation. 

Mr.  R00BR8.  Aren’t  you  the  consultant  as  far  as  the  radiological 
phase  of  the  patient’s  treatment  is  concerned? 

Dr.  Wenbr.  Yes,  sir.  And  as  such,  that  is  what  I said  to  you;  the 
final  word  on  whether  that  study  is  done  or  not  still  rests  with  me 
or  my  staff. 

Mr.  Rogers.  It  just  seems  to  me  there  still  is  not  the  responsibili- 
ty placed  upon  you  for  an  accountability  that  gives  to  the  patient 
the  assurance  that  you,  as  a radiologist,  have  really  made  that 
judgment  and  determination  as  a consultant,  because  you  then  say, 
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Dr.  Gehrig.  Looking  at  it  as  a physician  who  is  not  a radiolo- 
gist—and  I have  my  boards  in  thoracic  surgery — I felt  I knew  a 
little  bit  about  that.  I really  think  this  is  moving  in  the  direction  of 
an  absolute?  I think  the  majority  of  X-ray  examinations  that  are 
done  by  conscientious  physicians  probably  are  well  justified. 

In  the  development  of  one’s  history  and  one’s  rationale  for  pursu- 
ing this  type  or  diagnosis,  quite  a bit  goes  into  it;  a lot  more  than 
you  can  put  on  a small  space  of  an  X-ray  request.  I don’t  think 
there  are  that  many  abuses  or  that  many  concerns  for  a specialist 
consultation  for,  say,  80  percent  or  some  such  figure.  I think  there 
is  an  area  in  which  many  physicians  have  a doubt  and  use  the 
radiologist  appropriately  as  a consultant  in  a difficult  decision. 

I really  think  making  that  second  guess  on  every  X-ray  that 
comes  down  the  pike  is  another  way  for  us  to  spend  a lot  of  money 
with  very  little  secondary  assistance  to  patients. 

Dr.  Wener.  Mr.  Rogers,  excuse  me.  Let  me  add  one  thing; 

In  our  hospital — and  I believe  this  is  a trend— the  medical  staff 
has  no  routine  radiographic  orders.  There  is  no  order  for  a routine 
admission  chest  X-ray,  nor  is  there  an  order  for  a routine  pre- 
operative chest  X-ray.  Each  one  of  those  films— and  admittedly  the 
vast  majority  of  patients  coming  into  the  hospital  and/or  having 
surgery  will  get  a chest  X-ray — those  orders  have  to  be  written  ana 
have  to  be  written  by  the  attending  physician.  So  there  is  no  blank 
that  somebody  stamps  out  that  sort  of  shoves  that  patient  in  front 
of  an  X-ray  beam.  It  is  a decision  made  by  the  referring  physician 
and  tacitly  sanctioned  by  the  radiologist. 

That,  of  course,  is  not  true  with  a more  risky  examination;  the 
so-called  special  studies. 

Mr.  Rogers.  What  about  skull  X-rays? 

Dr.  Wener.  Skull  X-rays  would  fall  into  those  categories  that  are 
requested  by  the  attending  physician,  but  there  is  no  routine  skull. 

I might  add,  probably  the  greatest  impetus  to  doing  skull  exami- 
nations comes  from  the  patients,  not  from  the  doctors;  the  necessi- 
ty for  avoiding  possible  litigation.  We  have  an  extremely  busy 
emergency  room.  We  do  a lot  of  skull  X-rays.  The  reason  we  do 
them  is  because  the  doctors  who  order  them  feel  they  need  them  to 
protect  themselves  or  the  patients  come  in  saying,  I have  just  hit 
my  head;  I am  on  my  way  to  my  lawyers.  Would  you  please  X-ray 
my  skull? 

Mr.  Rogers.  Do  you  use  the  Phillips  high-yield  criteria? 

Dr.  Wener.  I am  afraid  I am  not  familiar  with  what  you  are 
talking  about,  sir. 
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Mr.  Rogers.  This  is  where  they  say,  I think  they  have  reduced 
them  to  7 now,  haven't  they?  It  was  10  to  7,  I recall,  at  the 
University  of  Washington  Hospital.  They  have  shown  if  certain 
criteria  are  checked  from  the  patient,  unless  some  of  those  exist, 
there  is  no  need  for  a skull  exam. 

Dr.  Wbnbr.  You  are  talking  about  Dr.  Bell’s  and  Loop’s  study.  I 
venture  to  say  that  probably  that  is  not  done  routinely  across  the 
country,  and  I suspect  it  is  not  done  in  our  institution  as  well. 

Mr.  Rogers.  Should  it  be? 

Dr.  Wbnbr.  Absolutely.  Absolutely. 

Mr.  Rogers.  What  could*  we  do  to  get  that  done?  What  could  the 
Hospital  Association  do;  anything?  Could  accreditation  request 
that? 

Dr.  Gehrig.  I am  not  sure  this  focuses.  There  is  really  an  area 
we  haven’t  touched  on  that  Dr.  Wener  is  involved  in  and  others 
like  him  that  is  extremely  important.  This  really  grows  out  of  a 
PSRO  quality  assurance  type  of  program.  I think,  except  for  the 
insecurities  of  malpractice,  a good  deal  of  this  sort  of  effort  really 
begins  with  education. 

Mr.  Rooer8.  Yes.  That  is  why  I wonder  if  it  is  not  well  to  have 
the  radiologist  give  an  official  position,  because  the  on-line  physi- 
cian is  saying,  Well,  I have  to  have  that  X-ray  to  cover  myself.  The 
physician  said.  Look,  you  don’t  really  need  a skull  X-ray  because 
these  criteria  are  not  present. 

Mr.  Carter.  Mr.  Chairman. 

Mr.  Rogers.  May  I just  finish  this,  and  I certainly  will  yield. 

In  that  instance,  it  will  be  helpful  for  the  physician  to  avoid  any 
malpractice  simply  by  saying,  I was  willing  to  have  it;  I called  for 
it  but  the  specialist  there,  the  radiologist  said  it  was  not  needed 
and,  based  on  the  criteria,  it  is  not  needed,  and  all  of  the  scientific 
community  agrees  to  that. 

That  is  why  I wonder  if  you  really  shouldn’t  be  a consultant  and 
official  to  give  approval.  That  was  my  thinking. 

What  is  your  reaction,  Doctor? 

Dr.  Wener.  Who  is  going  to  cover  the  radiologist? 

Mr.  Carter.  Mr.  Chairman. 

Mr.  Rogers.  Your  scientific  brethren. 

Mr.  Carter.  No,  sir.  The  neurosurgeon  was  the  one  who  was 
consulted  about  it  first  to  determine  if  there  should  be  an  X-ray. 

Mr.  Rogers.  On  every  skull  in  the  emergency  room? 

Mr.  Carter.  According  to  Dr.  Phillips  in  Washington,  yes. 

Mr.  Rogers.  In  the  emergency  room? 

Mr.  Carter.  Yes. 

Mr.  Rogers.  I doubt  there  is  a neurosurgeon  in  every  emergency 
room. 

Mr.  Carter.  Just  as  many  as  there  are  radiologists. 

Dr.  Wener.  Let  me  make  a comment  about  this,  if  1 may. 

Mr.  Carter.  If  you  will  read  that,  you  will  see  these  people  were 
examined  by  a neurologist  or  a neurosurgeon. 

Dr.  Wener.  This  is  for  the  purposes  of  that  study.  This  is  quite 
true.  The  critical  point  is  that  the  presence  or  absence  of  a linear 
nondepressed  skull  fracture  is  of  no  clinical  significance  in  virtual- 
ly all  cases.  The  only  time  that  becomes  a factor  is  when  it  causes 
internal  bleeding  or  when  the  fragments  of  the  fracture  are,  in 
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fact,  depressed.  To  demonstrate  it  is  a radiographic  exercise.  It 
doesn’t  do  anything  as  far  as  the  care  of  the  patient  is  concerned, 
yet  I venture  to  say  to  you,  if  a patient  were  to  walk  into  an 
emergency  room  having  struck  their  head  in  an  automobile  acci- 
dent and  if  the  physician  in  the  emergency  room  rightfully  a^juged 
that  he  did  not  have  to  X-ray  that  patient  and  dismissed  the 
patient  with  an  ice  pack  and  a couple  aspirins  and  2 or  3 days  later 
with  a persistent  headache  find  now  a swelling  that  is  beginning  to 
soften  and  get  a little  mushy,  the  patient  walks  into  anotner  physi- 
cian’s office  and  that  physician  does  get  an  X-ray,  I can  almost 
promise  you  that  a malpractice  suit  is  going  to  be  initiated. 

Mr.  Rogers.  But  what  does  the  x-ray  show? 

Dr.  Wenbr.  It  shows  a skull  fracture,  a linear,  nondepressed, 
nonconsequential  skull  fracture. 

Mr.  Rogers.  So  no  damage? 

Dr.  Wenbr.  No  damage.  Yet  the  courts  will  hold  in  today’s 
climate -that  the  first  doctor  who  did  not  order  that  X-ray  was 
negligent.  If  that  first  doctor  is  the  physician  who  examined  the 
patient  in  the  emergency  room,  he  is  liable.  If  he  says,  I want  a 
skull  X-ray  and  the  radiologist  says  you  don’t  need  one,  and  right- 
fully so,  the  radiologist  is  liable. 

Mr.  Rogers.  Let  me  ask  this.  What  will  the  other  radiologist 
testify? 

Dr.  Wenbr.  The  other  radiologist  wilt  come  in  and  testify  to  that. 
This  is  not  a scientific  treatise  before  your  peers. 

Mr.  Rogers.  I understand.  I understand  the  jury  system  and  I 
understand  it  is  a bother.  But  until  some  cases  like  that  are  estab- 
lished where  you  set  forth  the  defense,  this  is  always  going  to 
happen.  If  you  have  a proper  defense,  that  is  about  the  most  you 
can  hope  for,  because  anybody  can  bring  a suit  against  you. 

Dr.  Wbner.  That  is  true. 

Mr.  Rogers.  I don’t  think  we  can  do  all  of  the  medicine  on  a 
definitive  basis. 

Dr.  Wener.  Unfortunately,  Mr.  Rogers,  a lot  of  it  is. 

Mr.  Rogers.  I understand  that.  That  is  what  we  have  to  get  away 
from,  if  we  can.  If  we  have  proper  defenses  and  if  there  is  the 
proper  assumption  of  liability,  then  I think  we  will  be  able  to  get 
on  top  of  the  problem  some.  Then  the  general  surgeon,  or  whoever 
made  the  initial  judgment  to  refer  him  to  the  radiologist  and  the 
radiologist  assumes  his  rightful  consulting  position  and  gives  the 
intelligent  judgment  in  the  answer,  you  can't  hold  the  first  physi- 
cian, and  your  peers  would  agree  with  you  and  the  scientific  evi- 
dence will  support  it. 

Dr.  Wener.  But  unfortunately,  the  jury  system  doesn’t  allow  for 
that. 

Mr.  Rogers.  I think  it  does.  There  is  no  loss  to  him  if  there  is  no 
damage,  and  you  can’t  get  any  money  if  there  is  no  damage. 

Dr.  Wener.  That,  legally,  is  true,  Mr.  Rogers.  You  are  100  per- 
cent right. 

Mr.  Rogers.  I am  sure  there  may  be  a few  cases.  But  generally,  I 
think  you  will  find  that  if  there  is  no  damage,  that  can  be  brought 
out. 
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Dr.  Gehrig.  Let  me  take  it  from  another  point  of  view,  because 
you  put  the  radiologist  in  the  position,  on  the  basis  of  seven  points 
of  diagnosis,  saying  an  X-ray  is  not  required. 

I think  it  is  clear  from  what  you  said  that  you  are  not  anticipat- 
ing that  the  radiologist,  per  se,  would  have  done  that  exam.  A well- 
intentioned  physician  could  have  done  the  exam  and  missed  an 
inequality  pupil  or  some  other  aspect  of  a neurological  examination 
that  was  important. 

He  didn’t  have  that;  he  asked  for  a skull  film,  at  any  rate.  The 
radiologist,  in  turning  it  down,  turns  it  down  on  the  basis  of  a 
believed  adequate  exam.  I think  he  is  defenseless  at  that  point. 

The  other  guy  covered  himself  by  having  the  film.  This  is  in  a 
situation  where  the  fracture  was  a little  depressed.  If  you  allow  the 
radiologist  merely  to  say,  if  you  haven’t  found  these  seven,  you 
can't  have  the  film,  I think  you  leave  him  very,  very  liable. 

Mr.  Caldwell.  May  I comment  a moment  to  your  questions? 
What  can  we  do  about  this?  I don’t  know  what  you  can  do,  and  I 
don’t  know  what  the  hospital  association  can  do.  I know  if  there 
are  criteria  related  to  whether  skull  X-rays  ought  to  be  taken  or 
not,  that  I have  a responsibility  to  see  our  emergency  room  staff  is 
well  familiar  with  those  criteria  and  use  them. 

It  seems  to  me  that  is  the  focus  of  this,  maybe  not  the  radiology 
department,  because  it  is  the  emergency  room  staff  that  is  doing 
these  examinations  and  making  these  determinations. 

Mr.  Rogers.  Are  you  aware  of  these  standards? 

Mr.  Caldwell.  I am  not  aware  of  them,  no,  sir. 

Mr.  Rogers.  Is  there  any  reason  why  AHA  could  not  make 
hospitals  aware  of  these  standards? 

Dr.  Gehrio.  I would  have  anticipated  that  this,  however,  might 
more  typically  have  come  out  through  the  professional  journal  in 
the  American  College  of  Radiology  or  one  of  those.  I know  of  no 
reason  why  they  couldn’t  be. 

Mr.  Rooers.  It  seems  to  me  you  want  to  get  all  this  knowledge 
out  to  hold  down  cost. 

Mr.  Carter.  Mr.  Chairman. 

Mr.  Rogers.  Yes? 

Mr.  Carter.  Actually  a radiologist  takes  the  films  and  interprets 
them.  It  is  not  his  position  to  examine  the  patient  to  see  if  there  is 
a possible  fracture;  he  is  not  the  one  to  do  that.  You  are  bringing 
the  wrong  man  in  here,  to  examine  the  patient. 

Mr.  Rogers.  What  is  his  role? 

Mr.  Carter.  His  role  is  just  what  I said.  His  role  is  to  take  the 
film,  interpret  it  and  determine  whether  there  is  a fracture  what- 
ever it  is. 

Mr.  Rooers.  He  has  no  judgment  as  to  the  procedure  getting  the 
results  that  would  be  needed? 

Mr.  Carter.  He  does  not  examine  the  patient. 

Mr.  Rogers.  I am  not  saying  that. 

Mr.  Carter.  You  are  saying  he  should  make  the  evaluation  as  to 
whether  the  X-ray  should  be  made  or  not.  This  involves  the  cran- 
ium, the  brain,  the  cerebellum,  the  cerebrum  and  so  on,  and  that  is 
a problem.  If  you  want  this  to  be  done  by  a specialist,  it  will  have 
to  be  a neurosurgeon  or  neurologist. 

Mr.  Rogers.  I doubt  if  everyone  is  seen  by  a neurologist. 
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Mr.  Carter.  I doubt  everyone  could  be  done  by  radiologists. 
There  are  not  enough  radiologists  either  to  make  that  decision.  We 
would  be  putting  the  wrong  man  in  the  wrong  place. 

Mr.  Rogers.  What  is  his  job  then? 

Mr.  Carter.  Just  what  1 told  you;  to  take  films  and  interpret 
them,  and  that  is  exactly  what  he  does. 

Mr.  Rogers.  That  is  not  the  judgment 

Mr.  Carter.  Perhaps  we  should  consult  the  dictionary. 

Mr.  Rookrs.  Dr.  Wener  said 

Mr.  Carter.  All  right,  let's  get  our  dictionary,  and  we  will  look  it 
up  and  see  what  it  says. 

Mr.  Roobrs.  What  I am  saying  is,  as  I understand,  they  say  they 
are  trained  and  have  a responsibility  to  determine  if  a procedure  is 
proper;  is  that  correct  or  not? 

Doctor?  I will  get  you  in  on  this  argument. 

Dr.  Wener.  I was  afraid  you  would. 

Mr.  Carter.  I will  even  go  back  to  that  testimony  given  yester- 
day by  the  doctor  from  Washington.  You  will  find  in  that  testimo- 
ny that  the  examination  was  done  by  a neurologist  or  neurosur- 
geon. 

Mr.  Rooers.  I didn’t  say  he  had  to  examine.  He  has  to  determine 
whether  the  X-ray  will  bring  back  what  is  necessary  to  make  the 
judgment. 

Mr.  Carter.  How  can  he  do  that  except  by  an  examination? 

Mr.  Rogers.  Because  he  knows  the  procedure  and  what  comes 
forth  from  an  X-ray  that  your  general  surgeon  doesn’t. 

Mr.  Carter.  He  can’t  tell  by  looking  at  a man  what  an  X-ray  is 
going  to  show;  not  at  all. 

Mr.  Rogers.  But  he  knows 

Mr.  Carter.  When  he  described  that  linear  fracture,  I believe 
what  he  had  in  mind  was  a tear  in  the  middle  meningeal  artery. 

Am  I right  on  that,  Doctor?  Dr.  Gehrig,  will  you  speak  up? 

Dr.  Gehrig.  I believe  that  there  is  a common  ground  here,  be- 
cause you  are  suggesting,  I think,  Mr.  Chairman,  really  that  this 
man,  without  the  benefit  of  doing  an  examination,  flatly  refuses  to 
take  a skull  film  that  another  physician  in  conscience  has  ordered. 
I think  that  is  going  too  far. 

Mr.  Rogers.  Wait  a minute.  Let  me  ask  this:  Suppose  the  guy 
comes  in  with  a fractured  shoulder  and  the  doctor  says,  I want  a 
skull  X-ray.  What  would  you  do,  Dr.  Wener? 

Dr.  Wener.  I will  tell  you  what  happens  at  the  Greater  South- 
east. The  technologist  will  walk  in  and  say  emergency  has  ordered 
a skull  X-ray  on  this  guy  who  is  complaining  of  a pain  in  the 
shoulder.  What  I will  do  is  get  up  and  examine  the  patient. 

At  that  point,  I will  determine  if  his  shoulder  is,  in  fact,  hurting 
and  call  tne  emergency  room  and  say,  Dr.  Smith,  this  guy  has  a 
shoulder  pain;  do  you  really  want  a skull? 

He  said,  I saw  26  patients  in  the  last  15  minutes.  It  should  be  a 
shoulder,  and  that  is  the  way  it  is. 

Mr.  Rogers.  That  is  what  I thought  your  role  would  be. 

Dr.  Wener.  Sure. 

Mr.  Rogers.  I don’t  think  we  are  in  disagreement. 

Mr.  Carter.  Well,  I still  think  we  are. 

Mr.  Rogers.  I don’t  think  so. 
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Mr.  Carter.  I won’t  retreat. 

Mr.  Rooer8.  I am  not  asking  you  to  retreat.  I don’t  think  we  are 
in  disagreement. 

Mr.  Carter.  Yes,  sir. 

Mr.  Rooers.  I think  there  is  a proper  role  for  radiologists  to  play. 

Mr.  Carter.  You  brought  up  something  unusual:  a man  who  has 
a fracture  of  a shoulder  and  who  the  doctor  sends  to  get  an  X-ray 
of  the  skull. 

Mr.  Rogers.  Both,  defensive  medicine. 

Dr.  Wener.  If  I may. 

Mr.  Rogers.  Sav  he  doesn't  need  the  skull  X-ray— — 

Dr.  Wener.  I think  the  point  Dr.  Carter  makes  in  regard  to  the 
Bell  and  Loop  study  is  critical  to  what  we  were  speaking  of,  Mr. 
Rogers.  If  you  have  qualified  specialists  such  as  a neurologist 

Mr.  Carter.  You  are  a qualified  specialist,  are  you  not;  a board 
certified  radiologist? 

Dr.  Wener.  Yes,  sir.  It  just  so  happens  I happen  to  be  a neurora- 
diologist, so  I will  further  complicate  the  matter.  Be  that  as  it  may, 
when  you  have  people  like  a neurologist  and  surgeons  examining 
these  patients  and  making  these  judgments,  clearly  this  is  superior 
to  the  usual  examination  administered  in  an  emergency  room  set- 
ting. 

I think  if  you  could  guarantee  every  skull  injury,  that  kind  of 
medical  judgment  that  the  role  of  the  radiologist  really  would  be 
reduced  to  simply  interpreting  the  films.  As  it  stands,  that  would 
be  the  setting  in  which  you  could  sav  to  the  patient  and  the 
patient’s  lawyer,  No,  you  don’t  need  a skull  X-ray.  And  you  might 
have  a skull  fracture  and  it  doesn’t  make  any  difference.  So  go 
home  and  put  an  ice  pack  on  it  and  take  two  aspirin,  and  then  be 
prepared  when  the  suit  comes  up  to  have  his  peers  say  he  did 
absolutely  correct. 

Unfortunately,  as  you  may  well  know,  and  you  made  the  point, 
that  is  not  the  type  of  medical  expertise  that  is  normally  available 
to  the  routine  emergency  room  visit.  I think  that  is  one  of  the 
areas  in  which  we  have  a problem. 

Mr.  Rogers.  If  the  various  hospitals  start  using  these  procedures, 
that  becomes  the  accepted  practice.  I won’t  pursue  that  anymore. 

I notice  in  your  accreditation  you  say  all  diagnostic  radiologic 
equipment  should  be  calibrated  once  a year  unless  no  qualified 
personnel  are  available;  then  every  2 years.  I am  not  sure  I follow 
that. 

Dr.  Gehrig.  You  are  referring  to  the  Joint  Commission  on  Ac- 
creditation Standards? 

Mr.  Rogers.  Yes. 

Dr.  Gehrig.  To  the  best  of  my  knowledge,  it  recognizes  real  fact 
in  some  areas.  I think  you  will  find,  and  I think  Dr.  Wener  might 
mention  that  in  institutions  like  his,  in  most  areas  as  a matter  of 
fact,  in  talking  with  a number  of  institutions,  .if,  for  example,  any 
machine  is  down  for  any  reason  at  all,  an  automatic  hold  is  placed 
on  it  until  there  is  total  reevaluation  of  the  machine  and  its 
calibration. 

Mr.  Rogers.  Is  there  any  guidance  on  how  quickly  an  out-of- 
compliance or  out-of-adjustment  machine  must  be  repaired? 

Dr.  Wener.  I don’t  really  know. 
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Mr.  Rogers.  Or  whether  it  should  be  withdrawn  from  service? 

Dr.  Wener.  It  should  be  withdrawn  from  service  until  it  comes 
into  compliance.  But  how  quickly  you-get  it  back  up  is  a function  of 
how  badly  you  need  the  unit,  I would  think. 

Mr.  Rogers.  Does  the  hospital  association  have  anything  on 
that? 

Dr.  Gehrig.  No.  Ours  is  only  through  the  support  of  JCH  and 
their  accreditation  methods. 

Mr.  Rogers.  Dr.  Carter,  do  you  have  any  more  questions? 

Mr.  Carter.  Yes,  I have  another  one. 

Dr.  Wener,  suppose  a patient  is  sent  to  you  and  films  are  request- 
ed from  cardiac  catheterization.  And  suppose  you  don’t  feel  that 
that  man  has  coronary  sclerosis  sufficient  to  justify  this  X-ray. 

Do  you  make  that  judgment  or  do  you  go  ahead? 

Dr.  Wener.  We  don’t  do  the  cardiac  caths.  The  cardiology  people 
do.  So  actually,  that  particular  judgment  would  really  never  come 
before  me.  If  the  cardiologists  involved,  whom  I presume  are  ade- 
quately trained  people  to  satisfy  our  board’s  criteria  for  the  grant- 
ing of  privileges  to  practice  in  the  hospital,  if  they  have  adjudged 
that  that  patient  needs  a particular  procedure,  we  of  course  would 
supply  the  technical  support  necessary  to  supply  the  necessary 
films.  But  I wouldn’t  get  involved  in  making  that  judgment. 

Mr.  Carter.  They  do  take  films  of  the  coronary  arteries,  do  they 
not? 

Dr.  Wener.  Yes,  sir. 

Mr.  Carter.  Don’t  you  do  this? 

Dr.  Wener.  Yea,  sir. 

Mr.  Carter.  Would  you  refuse  to  do  it? 

Dr.  Wener.  I am  saying  that  cardiologists  do  that  procedure.  We 
supply  the  technical  support  for  that. 

Mr.  Carter.  You  take  the  films,  in  other  words? 

Dr.  Wener.  Yes,  sir,  the  technologists  do. 

Mr.  Carter.  That  bears  out  what  I said;  the  cardiologist  makes  a 
decision. 

You  are  a very  unusual  man.  You  say  in  addition  to  being  a 
radiologist,  you  are  a neuroradiologist;  is  that  correct? 

Dr.  Wener.  Yes,  sir. 

Mr.  Carter.  You  have  had  special  training  then  in  diagnosis  of 
head  injuries  and  injuries  to  nerves  where  this  might  happen.  Is 
this  correct? 

Dr.  Wener.  Yes,  sir. 

Mr.  Carter.  So  if  a patient  has  a dilated  pupil  or  something  of 
this  nature  or  any  other  weakness  on  the  side  opposite  to  where  you 
described  a rupture  of  a middle  meningeal  artery,  you  would  be  able 
to  handle  it.  You  are  an  unusually  qualified  man.  In  most  cases  still, 
my  opinion  keeps.  In  a head  injury,  there  is  nothing  like  a neurosur- 
geon or  neurologist  to  make  that  decision.  You  are  one  that  is 
qualified. 

Dr.  Wener.  I quite  agree  with  you;  a neurologist  or  neurosurgeon 
should  make  that  decision  even  in  the  case  of 

Mr.  Rogers.  Do  you  make  any  judgment  on  the  encephalogram? 

Dr.  Wener.  We  really  do. 
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Mr.  Rogers.  Suppose  a doctor  wanted  some  encephalograms; 
could  you  refuse  that? 

Dr.  Wener.  Yes,  sir,  and  I have. 

I think  we  ought  to  correct  something  here.  This  is  not  an 
adversary  proceeding.  Usually  it  is  a neurosurgeon  or  neurologist 
who  has  a patient,  for  instance,  with  eye  symptoms,  and  identifies 
a large  tumor  of  a portion  of  the  bony  skull.  They  will  come  down 
and  say,  look,  we  tnink  we  have  this  patient  who  has  a problem 
with  the  pituitary  gland. 

In  today’s  technology,  what  I will  say  is  let’s  try  it  on  the  CAT 
scan.  If  we  get  the  information  we  need  from  the  CAT  scan,  then 
go  do  neurosurgery.  If  not,  then  I will  do  the  pneumo. 

But  there  were  times  when  this  would  be  an  automatic  require- 
ment for  a pneumo,  and  happily  those  times  have  passed  because 
that  is  really  sort  of  a lousy  examination  to  have  to  inflict  on 
anybody. 

Mr.  Carter.  If  both  tests  are  negative  and  he  still*  has  lateral 
hemianopsia  and  evidence  of  increased  intercranial  pressure,  what 
are  you  going  to  do? 

Dr.  Wener.  I think  the  clinical  setting  you  are  describing  is 
going  to  leave  that  man  to  be  operated  on  Because  he  needs  the 
surgery.  It  is  not  a question  of  whether  to  operate  or  not.  If  there  is 
no  super  sellar  extension  of  the  tumor,  as  identified  from  the 

Mr.  Carter.  Surgery,  right? 

Dr.  Wener.  Yes,  sir. 

Mr.  Carter.  Thank  you. 

Mr.  Rogers.  Thank  you.  Your  testimony  has  been  most  helpful, 
and  if  the  AHA  could  get  some  of  that  information  out,  it  would  be 
good. 

Dr.  Gehrig.  Yes,  sir,  we  will  do  all  we  can. 

Mr.  Rooers.  Thank  you. 

The  committee  stands  adjourned  until  10  o’clock  tomorrow. 

[Whereupon,  at  4:45  p.m.,  the  subcommittee  adjourned,  to  recon- 
vene at  10  a.m.  Friday,  July  14,  1978.] 
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EFFECT  OF  RADIATION  ON  HUMAN  HEALTH 

Radiation  Health  Effects  of  Medical  and  Diagnostic 

X-Rays 


FRIDAY.  JULY  14,  1978 

House  of  Representatives, 

Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  10  a.m.  in  room 
2123,  Rayburn  House  Office  Building,  Hon.  Paul  G.  Rogers,  chair- 
man, presiding. 

Mr.  Rogers.  The  subcommittee  will  come  to  order. 

Today  we  will  continue  oversight  hearings  on  radiation  health 
effects  of  medical  and  dental  diagnostic  X-rays. 

Our  first  witness  this  morning  Or.  Arthur  C.  Upton,  Director  of 
the  National  Cancer  Institute,  together  with  members  of  his  staff. 
Your  statement  will  be  made  a part  of  the  record. 

STATEMENT  OF  ARTHUR  C.  UPTON,  M.D.,  DIRECTOR,  NATIONAL 
CANCER  INSTITUTE,  NATIONAL  INSTITUTES  OF  HEALTH, 
PUBLIC  HEALTH  SERVICE.  DEPARTMENT  OF  HEALTH,  EDU- 
CATION, AND  WELFARE,  ACCOMPANIED  BY  JOHN  D.  BOICE, 
JR..  PH.  D.,  ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH,  DIVI- 
SION OF  CANCER  CAUSE  AND  PREVENTION;  RICHARD  D. 
COSTLOW,  PH.  D.,  DIVISION  OF  CANCER  CONTROL  AND  RE- 
HABITATION;  AND  WILLIAM  POMERANCE,  M.D.,  DIVISION 
OF  CANCER  BIOLOGY  AND  DIAGNOSIS 

Dr.  Upton.  Thank  you,  Mr.  Chairman  and  members  of  the  sub- 
committee. I am  pleased  and  honored  to  appear  before  you  today  to 
discuss  the  subject  of  diagnostic  radiation,  the  possible  hazards  of 
diagnostic  radiation  exposure,  and  the  National  Cancer  Institute’s 
involvement  in  this  area.  Appearing  with  me  to  answer  questions 
are  members  of  my  staff:  Dr.  Richard  Costlow  of  the  Division  of 
Cancer  Control  and  Rehabilitation;  Dr.  Fink  was  unable  to  come 
today;  Dr.  John  Boice  of  the  Environmental  Epidemiology  Branch, 
Division  of  Cancer  Cause  and  Prevention;  and  Dr.  William  Pomer- 
ance  of  the  Division  of  Cancer  Biology  and  Diagnosis. 

Mr.  Rogers.  We  welcome  all  of  you  to  the  committee. 

Dr.  Upton.  Thank  you,  sir. 

The  question  of  risks  associated  with  diagnostic  radiation  is  com- 
plex. Except  for  a few  fluoroscopic  procedures,  diagnostic  X-irradia- 
tion  involves  doses  of  radiation  that  are  relatively  low,  of  the  order 
of  millirads  or  only  a few  rads,  as  compared  with  those  characteris- 
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tic  of  therapeutic  radiation  which  involve  hundreda  or  thousands  of 
rads.  Studies  drawn  from  a variety  of  sources — therapeutic  radi- 
ation, A-bomb  survivors,  and  multiple  fluoroscopic  procedures — 
substantiate  the  risk  of  cancer  following  irradiation  at  levels  in 
excess  of  50  rads;  however,  the  risk  of  cancer  following  irradiation 
at  diagnostic  dose  levels  remains  uncertain. 

There  are  few  empirical  indicators  of  risk  in  this  dose  region,  one 
notable  example  being  an  association  between  prenatal  exposure 
and  an  increased  risk  of  developing  cancer  subsequently  in  child- 
hood. I believe,  however,  that  the  risks  are  generally  so  low  in 
diagnostic  radiation  it  is  nearly  impossible  to  derive  useful  esti- 
mates of  them  from  study  populations  of  manageable  size.  Esti- 
mates are,  therefore,  produced  primarily  by  extrapolation,  based  on 
theoretical  knowledge  of  dose-effect  relationships  which  involves 
unproven  assumptions  and  large  uncertainties. 

It  is  widely  accepted  that  although  risks  of  low-level  radiation 
may  be  very  small,  there  is  probably  no  level  of  exposure  entirely 
without  some  risk.  Yet  unknown  is  whether  the  dose-response  rela- 
tionships which  have  been  established  through  studies  at  higher 
levels  of  exposure  have  any  bearing  on  the  degree  of  risk  at  low 
levels  of  exposure.  Many  radiobiologists  take  the  position  that  we 
simply  have  no  way  of  estimating  reliably  the  carcinogenic  risks 
attached  to  doses  below  a few  rads. 

Some  argue  that  the  use  of  dose-response  relationships  derived 
from  high  dose  data  will  lead  to  overestimation  of  risks  in  the  low- 
dose  region.  Others  argue  just  the  opposite.  Nevertheless,  low-dose 
estimates  must  be  made,  and  until  there  is  hard  evidence,  they  can 
be  made  only  by  extrapolation  from  the  higher-dose  regions  where 
adequate  observations  exist. 

Compounding  the  difficulty  in  assessing  the  degree  of  risk  is  the 
range  of  exposure  involved.  The  1977  report  of  the  United  Nations 
Scientific  Committee  on  the  Effects  of  Atomic  Radiation  (UNS- 
CEAR)  states  that: 

The  organ  doaea  received  in  diagnoetic  radiology  may  ran^e  over  four  orders  of 
magnituae  (from  a few  millirads  to  a few  tens  of  rads)  and  will  usually  be  given  at 
high  doee  rates,  compared  with  other  manmade  and  natural  sources. 

The  various  effects  of  radiation,  the  report  goes  on  to  say — 

* * # depend  in  a complex  manner  on  the  doee,  the  part  of  the  body  exposed,  the 
doee  rate  and  the  length  of  time  during  which  the  total  dose  was  received  • * 

Therefore,  the  detailed  estimation  of  the  risk  from  medical  exposure  is  very  complex 

• • • 

For  example,  a cardiac  catheterization  procedure  involves  a 
median  exposure  level  per  examination  of  20-30  roentgens.  Comput- 
erized tomography  scanning  involves  doses  ranging  from  2 to  6 
rads.  At  the  low  end  of  the  spectrum,  a typical  chest  X-ray  exposes 
the  individual  to  about  20  milliroentgens. 

Not  only  is  there  a broad  range  of  exposure,  depending  on  the 
organ  to  be  irradiated,  there  is  also  a range  of  radiosensitivity  from 
one  organ  and  tissue  to  another.  The  published  studies  suggest  the 
fetus,  bone  marrow,  female  breast  and  thyroid  are  among  the  more 
radiosensitive  tissues  as  concerns  radiation  carcinogenesis. 

Studies  of  the  repeated  use  of  fluoroscopic  examinations  of  the 
chest  in  monitoring  the  pneumothorax  treatment  of  tuberculosis 
are  noteworthy  in  relation  to  risk  estimates  for  breast  cancer. 
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Although  the  total  doses  received  by  patients  thus  treated  averaged 
more  than  100  rads  in  one  series  of  patients,  the  dose  to  the  breast 
at  each  fluoroscopic  examination  was  only  approximately  1.5  rads. 
Nevertheless,  the  carcinogenic  effect  on  the  breast  tissue  of  the 
cumulative  exposure  in  such  patients  appears  to  be  the  same  as 
that  seen  in  other  patients  following  single  large  total  doses  of 
equivalent  size. 

Other  studies  have  shown  that  breast  tissue  seems  to  be  particu- 
larly sensitive  to  ionizing  radiation  during  periods  of  rapid  growth, 
such  as  during  menarche  and  during  the  first  pregnancy.  Thus,  it 
is  difficult  to  make  broad  estimates  of  the  degree  of  risk  associated 
with  low-level  radiation  exposure  without  knowing  the  tissue  type 
involved  and  whether  the  tissue  was  undergoing  rapid  cell  division 
at  the  time  of  exposure. 

Based  on  my  knowledge  of  this  field,  I would  consider  the  risk 
estimates  presented  in  1972  by  the  National  Academy  of  Sciences 
Advisory  Committee  on  the  Biological  Effects  of  Ionizing  Radiation 
[see  attached  table  p.  699]  to  remain  valid  today  for  purposes  of 
radiological  protection.  These  estimates  were  based  on  a linear, 
nonthreshold,  dose-incidence  extrapolation  model  and  are  consist- 
ent with  the  estimates  published  more  recently  by  the  United 
Nations  Scientific  Committee  on  the  Effects  of  Atomic  Radiation 
(1977),  also  reporting  last  year,  and  the  International  Commission 
on  Radiological  Protection  (1977)  also  reporting  last  year. 

Compounding  the  question  of  the  risk  of  diagnostic  radiation  is 
the  counterbalancing  question  of  benefit.  The  advances  in  medical 
practice  made  possible  by  diagnostic  X-rays  do  not  need  to  be 
enumerated  here  today.  In  discussing  most  types  of  environmental 
exposure,  risk  and  benefit  are  weighed  in  terms  of  society  as  a 
whole.  In  the  case  of  diagnostic  radiation,  risk  and  benefit  are 
usually  limited  to  the  individuals  irradiated.  The  issue  of  benefit 
versus  risk  must  be  decided  on  a case-by-case  basis.  Such  questions 
as:  What  do  we  hope  to  learn  through  this  procedure?  How  will 
X-ray  findings  enhance  appropriate  management  of  this  case?  Is 
there  an  alternative  other  than  X-ray  to  gaining  this  information? 
must  be  considered  in  weighing  benefit  versus  risk. 

It  is  generally  accepted  that  no  diagnostic  X-ray  procedure 
should  be  undertaken  unless  it  is  indicated  medically,  and  then, 
every  precaution  should  be  taken  to  keep  the  dose  level  as  low  as  is 
achievable,  consistent  with  good  image  quality.  Routine  monitoring 
and  calibration  of  the  apparatus  are  the  best  ways  to  assure  that 
the  lowest  exposure  levels  possible  are  being  maintained.  Care 
should  be  taken  that  only  that  area  to  be  visualized  is  exposed  and 
that  surrounding  tissue  is  shielded.  The  question  of  benefit  versus 
risk  should  be  weighed,  and  the  expected  benefit  judged  to 
outweigh  the  presumed  risk. 

I believe  these  issues  and  recommendations  for  diagnostic  X-ray 
use  are  addressed  in  the  guidelines  recommended  jointly  by  the 
Assistant  Secretary  for  Health  and  the  Administrator  of  the  Envi- 
ronmental Protection  Agency,  approved  by  the  President  on  Janu- 
ary 26  of  this  year,  and  published  in  the  Federal  Register  February 
1,  1978.  Such  precautions  seem  to  be  in  the  best  interest  of  every- 
one involved. 
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I would  like  to  turn  now  to  the  research  activities  of  the  Nation- 
al Cancer  Institute  involving  medical  uses  of  radiation.  I reviewed 
many  of  these  with  you  during  my  visit  with  this  subcommittee  in 
February.  Therefore,  I will  now  list  them  only  briefly.  These  activi- 
ties include  studies  of  women  who  underwent  radiation  treatment 
for  postpartum  mastitis;  studies  of  children  who  were  administered 
lowndose  iodine-131  during  diagnostic  tests  of  the  thyroid;  a study  of 
children  who  were  irradiated  for  enlarged  tonsils;  and  an  interna- 
tional study  of  women  who  have  undergone  radiation  treatment  for 
cervical  cancer,  as  examples. 

In  addition  to  epidemiologic  evaluations  of  the  risk  of  diagnostic 
radiation  exposure,  we  are  funding  basic  studies  of  radiation  car- 
cinogenesis in  experimental  animals  and  cell  systems  to  determine 
the  mechanisms  by  which  radiation  exposure  induces  carcinogenic 
cell  changes  and  the  ways  in  which  these  changes  might  interact 
synergistically  with  other  factors  such  as  hormones,  rate  of  cell 
growth,  or  smoking. 

It  is  true  that  during  the  1950’s  the  National  Cancer  Institute 
had  .a  relatively  more  active  radiation  carcinogenesis  program  than 
has  existed  in  our  recent  past.  In  order  to  refocus  some  of  the 
emphasis  on  radiation  that  became  diffused  within  the  Institute  at 
the  end  of  the  1950’s,  we  now  plan  to  establish  a working  group 
within  the  NCI  to  review  and  coordinate  Institute  programs  and  to 
assess  the  needs  for  continued  and  new  areas  of  research.  I am 
certain  that  diagnostic  radiation  will  be  on  our  agenda. 

The  National  Cancer  Institute  is  involved  in  a number  of  clincal 


programs  that  make  use  of  medical  radiation.  These  include  a 
limited  screening  program  of  persons  at  high  risk  for  lung  cancer, 
to  determine-whether  screening  of  predetermined  groups  will  lead 
to  earlier  detection  and  improved  treatment;  a colon  cancer  screen- 
ing program  involving  fluoroscopic  procedures  at  doses  of  3 roent- 
gens, as  opposed  to  a general  level  of  from  2 to  12  roentgens;  a 
study  of  optimal  uses  of  computerized  tomography  to  both  the  head 
and  the  body;  and,  finally  the  breast  cancer  detection  demonstra- 
tion projects^ 

The  breast  cancer  screening  projects,  were  established  to  demon- 
strate methods  of  screening  women  35  to  74  years  of  age  for  breast 
cancer.  The  basis  for  their  establishment  was  the  finding  of  the 
health  insurance  plan  of  Greater  New  York  study,  that  screening 
had  reduced  breast  cancer  mortality  in  women  over  50  years  of 
age.  It  was  believed  that  since  breast  cancer  is  the  majority  killer 
of  women  between  the  ages  of  40  and  44,  and  that  since  a cancer 


begins  developing  long  before  it  is  palpable,  it  would  be  beneficial 
to  Degin  screening  women  before  they  reached  the  age  of  40. 
However,  serious  questions  about  the  safety  of  routine  mammo- 

Saphy  were  raised  publicly  by  Dr.  John  Bailar  of  the  National 
incer  Institute  in  1975.  Three  ad  hoc  committees  were  appointed 
by  the  Director  of  the  Institute  to  respond  to  these  questions.  They 
were  asked  to  estimate  the  gross  and  net  benefits  of  adding  mam- 
mography to  history  and  physical  examination  in  the  Health  Insur- 
ance Plan  Study  of  the  1960’s;  to  review  the  histology  of  breast 
cancer  cases  detected  through  this  study;  and  to  evaluate  the  rela- 
tionship between  benefit  and  risk  in  mammographic  screening.  I 
was  privileged  to  chair  one  of  these  committees. 
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On  July  19,  1976,  the  committees  made  preliminary  reports. 
These  led  to  issuance  of  guidelines  for  operation  of  the  screening 
projects,  which  suggested  that  since  no  proof  of  benefit  in  mammo- 
graphic screening  nad  yet  been  shown  for  women  under  the  age  of 
50,  and  since  mere  was  presumption  of  some  radiation-induced 
risk,  an  asymptomatic  woman  under  50  should  not  be  screened 
with  mammography  unless  she  were  at  high  risk,  and  I quote,  "due 
to  family  history,  reproductive  history,  prior  breast  cancer  or 
tumor,  et  cetra.” 

In  those  instances,  the  guidelines  went  on,  the  risks  and  benefits 
should  be  fully  explained  and  the  final  decision  made  between  her 
and  her  physician.  At  that  time,  it  was  agreed  that  mammography 
should  not  be  "withheld  from  a woman  35  to  50  years  old  if  she 
and  the  physician  agree  that  it  is  in  her  best  immediate  interest." 

It  was  further  advised  that  radiation  dosage  must  be  "kept  to  the 
lowest  dose  consistent  with  good  image  quality."  Although  the 
maximum  dose  was  not  specified  in  the  guidelines,  project  directors 
were  notified  that  exposure  levels  should  not  exceed  one  rad  per 
breast  per  examination. 

It  was  noted  that  participants  should  be  informed  that  mammo- 
graphic  equipment  was  routinely  monitored  and  that  monitoring 
procedures  were  checked  by  experts  in  radiation  physics.  Because 
of  concern  over  low-level  radiation  risks,  mammography  equipment 
has  been  improved  and  improved  again.  Mammographic  screening 
now  can  be  offered  at  dose  levels  of  one-tenth  to  two-tenths  of  1 rad 
or  100  to  200  millirads,  which  represent  a significant  reduction 
from  an  average  dose  of  roughly  2 rads  less  than  3 years  ago. 

In  March  1977,  the  committee  submitted  their  final  reports  to 
the  Director  of  the  Institute.  Following  review  of  the  reports,  the 
guidelines  were  modified  to  limit  mammographic  screening  of 
women  between  the  ages  of  35  and  49  to  those  with  a personal 
history  of  previous  breast  cancer  or  whose  mothers  or  sisters  had 
had  breast  cancer.  This  limitation  became  a project  requirement 
rather  than  a recommendation.  A working  group  was  convened  in 
January  1977,  to  review  the  findings  to  date  from  the  screening 
projects  to  determine  whether  there  were  sufficient  data  to  draw 
conclusions  about  the  benefits  of  mammography  to  younger 
women. 

In  September  1977,  the  working  group  presented  its  report 
during  a 3-day  National  Institutes  of  Health  consensus  meeting  on 
breast  cancer  screening.  The  working  group  recommended  that  the 
use  of  mammography  be  further  limited  for  women  in  the  35  to  40 
age  group  to  only  those  with  a prior  history  of  breast  cancer. 

The  groupconcurred  with  other  limits  previously  outlined  in  the 
guidelines.  The  consensus  panel  concurred  with  this  recommenda- 
tion and  further  suggested  that  each  woman  be  advised  to  main- 
tain a personal  record  of  all  radiation  she  receives,  using  dosage 
level  information  to  be  included  in  the  informed  consent  form. 

This  is  where  the  projects  stand  today.  Screening  is  continuing  to 
the  end  of  the  5-year  demonstration  program,  with  physical  exami- 
nation and  mammography  for  women  age  50  and  over  and  for 
younger  women  in  high-risk  groups,  and  with  physical  examination 
alone  for  those  younger  women  who  do  not  fall  into  the  high-risk 
categories. 
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I mentioned  that  the  mammographic  equipment  used  in  the 
screening  projects  is  monitored  regularly  and  calibrated  annually. 
This  function  is  carried  out  by  six  regional  Centers  for  Radiological 
Physics,  operated  under  contract  with  the  Institute’s  Division  of 
Cancer  Control  and  Rehabilitation.  In  brief,  the  purpose  of  these 
Centers  is  to  insure  high  quality  radiological  physics  at  radiothera- 
py facilities  associated  with  our  programs;  to  serve  as  a consulta- 
tive and  educational  resource  for  physicists,  physicians,  and  allied 
health  personnel  in  each  of  their  respective  regions;  and  to  monitor 
exposures  to  screenees  at  the  breast  cancer  detection  demonstra- 
tion projects. 

In  addition  to  developing  the  instruments  now  usad  to  check 
mammographic  equipment  in  the  field,  the  Centers  for  Radiologic 
Physics  have  been  responsible  for  a mail-in  monitoring  system. 
Through  the  use  of  small  measuring  devices  known  as  thermolu- 
minescent dosimeters  (TLD’s),  each  screening  center  routinejy  mon- 
itors the  skin  exposure  to  screenees.  These  dosimeters  are  mailed 
to  the  Centers  for  Radiological  Physics  for  interpretation.  Any 
problems  with  equipment  are  detected  and  corrected  between  rou- 
tine calibration  visits  by  Center  staff. 

To  extend  the  technology  developed  for  the  screening  projects, 
NCI  is  working  with  the  Bureau  of  Radiological  Health  on  a pro- 
gram known  as  BENT— breast  exposure:  nationwide  trends.  The 
objective  of  this  program  is  to  extend  capabilities  for  mammogra- 
phic monitoring  to  State  health  departments  through  a voluntary 
compliance  program. 

The  purpose  of  monitoring  systems  is,  of  course,  to  make  sure 
that  proper  exposure  levels  are  being  maintained.  The  National 
Cancer  institute  is  also  working  to  reduce  radiation  exposure 
through  development  of  lower-dose  technology.  We  have  earmarked 
$650,000  in  FY  1978  research  funds  to  develop  methods  for  reduc- 
ing dosage  in  computerized  tomography  scanning  equipment  and  in 
mammography,  with  a goal  of  no  more  than  150  millirads  or  0.15 
roentgens  surface  exposure  for  mammography. 

At  the  same  time  we  are  working  to  develop  diagnostic  tech- 
niques which  do  not  require  X-rays.  Such  alternatives,  now  under- 
going testing,  include  ultrasound  and  thermographic  technology 
and  the  use  of  immunologic,  hormonal,  or  biochemical  markers  in 
the  bloodstream  or  urine  to  detect  cancer.  In  all,  we  have  devoted 
close  to  $11  million  to  research  in  these  areas. 

Mr.  Chairman,  it  is  true  that  the  latest  research  findings  imply 
that  even  at  the  lowest  levels  of  exposure  there  may  be  some  risk 
from  ionizing  radiation.  We  are  working  to  improve  our  knowledge 
of  risks  and  to  continue  to  reduce  exposure  levels  through  prudent 
use  of  diagnostic  radiation;  through  development  of  systems  for 
accurate  monitoring  of  equipment;  through  development  of  safer, 
lower  dose  equipment;  and  through  a search  for  diagnostic  tools 
which  may  eventually  eliminate  the  need  to  use  radiation  in  the 
detection  of  cancer. 

This  concludes  my  testimony.  I and  my  colleagues  will  be  happy 
to  answer  any  questions. 

Mr.  Roobr8.  Thank  you  very  much. 

[Attachment  to  Dr.  Upton’s  prepared  statement  follows.] 
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Age  at  ties 

of  Irradiation 

Type  of  cancer 

Wo.  of  radiation-induced 
deaths  per  10*/yr/res^ 

Ho.  of  naturally  occurring 
deaths  per  10^/yr 

Prenatal 
(in  utero) 
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25 

5JL. 

All  other  cancer 

25 

50 

0-9  years 

Lsuksnla 

2.0 

40-50 

All  other  cancer 

1.0 

50-1300 

10+  years 
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1.0 

50 

All  other  cancer 

5.0° 

1500 

report  of  BXIR  CoalctM  (1972);  values  in  table  have  been  rounded. 


to  whole  body. 


risk  for  those  aged  10  or  nor*  at  the  tlaa  of  irradiation  for  all  types  of  cancer  excluding 
be  broken  down  by  respective  sites  as  follows; 


Types  of  Cancer 

Breast  (average  for  both  sexes) 
Lung 

Cl  lnd.  stoeach 
Bone 

All  other  cancer 
Total 


Deaths  per  10^/yr/ren 

1.5 

1.3 

1-0 

0.2 

1.0 

5.0 
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On  this  research  that  you  have  been  doing  in  ultrasound  and 
thermographic  equipment,  what  result  has  come  about  to  date? 

Dr.  Upton.  I might  ask  Dr.  Pomerance  to  speak  about  the  ultra- 
sound studies  since  these  fall  in  his  area  of  expertise:  ultrasound 
and  thermographic  technology. 

Dr.  Pomerance.  We  have  been  involved  with  trying  to  develop 
specific  mammographic  equipment  in  ultrasound  since  1972.  We 
ha  vu  developed  equipment  that  is  in  the  process  of  being  finalized 
for  clinical  evaluation.  We  have  expanded  our  interests  in  these 
particular  areas  so  that  we  are  looking  not  only  at  sonography  but 
at  other  modalities  of  echoeonography  in  order  for  us  to  facilitate 
this  process  and  possibly  demonstrate  the  existence  of  smaller 
masses.  Such  equipment  is  being  built  for  us,  again,  in  another 
institution.  We  are  now  doing  new  investigations  looking  at  two 
new  pieces  of  equipment  that  will  be  investigated  for  its  possibili- 
ties and  its  contribution  in  the  field  of  mammographic  ultrasonog- 
raphy specifically. 

Mr.  Rogers.  From  your  work  done  to  date,  I understand  you  are 
in  the  process  of  undergoing  clinical  trials  with  the  machine? 

Dr.  Pomerance.  We  will  have  clinical  trials  probably  within 
about  a year.  We  have  no  ongoing  clinical  trials  at  this  particular 
moment.  I should  say  this  involves  at  least  four  different  pieces  of 
ultrasound  equipment  that  have  been  built  for  the  National  Cancer 
Institute  specifically  for  recognition  of  breast  masses. 

Mr.  ROGERS.  What  is  the  indication  as  to  their  adequacy  in  being 
substituted  for  radiation? 

Dr.  Pomerance.  Theoretically,  they  should  be  able  to  reproduce 
the  results  that  we  have  had  with  X-ray  mammography  and  per- 
haps even  do  a little  bit  better.  This  will  have  to  be  demonstrated, 
of  course,  clinically. 

Mr.  Rogers.  Is  there  any  delay  in  help  or  the  funding  of  people 
involved  which  could  be  overcome  in  order  to  accelerate  clinical 
trial? 

Dr.  Pomerance.  No;  I do  not  believe  there  is  any  delay  at  this 
time. 

Mr.  Rogers.  It  is  moving  as  rapidly  as  possible? 

Dr.  Pomerance.  In  fiscal  year  1978  our  involvement  is  about 
$1.25  million. 

Mr.  Rogers.  Who  is  building  the  machine  for  you? 

Dr.  Pomerance.  There  is  a machine  that  has  been  built  for  us 
and  being  modified  at  the  present  time  at  the  Albert  Einstein 
Medical  Center  in  New  York.  There  is  a machine  that  is  being 
built  at  the  Mayo  Clinic,  and  there  are  two  recently  introduced 
machines,  one  of  which  is  an  Australian  machine  and  has  been 
brought  to  this  country,  and  one  is  a machine  that  was  developed 
by  RCA  and  is  now  being  merchandised  by  Johnson  & Johnson. 

The  last  two  machines  are  at  the  Jefferson  Medical  Center  in 
Philadelphia,  and  both  will  become  available  within  about  a year 
for  good  clinical  trials. 

Mr.  Rogers.  Theoretically,  could  this  technique,  the  ultrasound, 
replace  the  technique  of  the  X-ray  and  the  CAT  scanner? 

Dr.  Pomerance.  Theoretically,  so  far  as  the  breast  is  concerned— 
the  CAT  scan  is  not  yet  applicable  to  the  breast— but  insofar  as  the 


701 


applicability  of  the  ultrasound,  it  can  totally  replace  mammo- 
graphy if  it  can  demonstrate  the  same  degree  of  accuracy. 

Mr.  Rogers.  What  I was  thinking  was  for  the  scanner:  can  a 
machine  be  developed  there  to  bring  about  the  same  results  that 
you  get  from  a scanner,  not  on  the  breast  but  elsewhere? 

Dr.  Pomerance.  Such  a machine  is  being  built  for  us  at  the 
Mayo  Clinic  at  the  present  time. 

Mr.  Rogers.  That  can  be  a substitute  in  effect  for  the  scanner? 

Dr.  Pomerance.  That  would  incorporate  some  of  the  principles 
which  I think  the  chairman  is  referring  to. 

Mr.  Rooers.  So  that  there  again  we  would  reduce  the  use  of 
radiation.  What  is  the  effect  of  the  ultrasound?  Do  we  know? 

Dr.  Pomerance.  It  is  being  continuously  looked  into,  and  I do  not 
think  we  would  be  in  a position  to  state  there  is  no  risk. 

Mr.  Carter.  In  the  administration  of  ultrasound,  we  know  it  is 
used  many  times  over  arthritic  joints  and  in  cases  of  bursitis, 
where  there  is  calcification  in  the  deltoid  region.  But  do  you  use 
ultrasound  over  the  base  of  the  neck? 

Dr.  Pomerance.  In  therapeutic  ultrasound,  and  the  dosage  is  far, 
far  higher  than  the  dosage  that  is  used  in  diagnostic  ultrasound. 

Mr.  Carter.  Do  you  use  it  over  the  base  of  the  skull,  and  the 
lower  cervical  vertebra? 

Dr.  Pomerance.  It  is  not  used  at  the  present  time. 

Mr.  Carter.  Is  it  advisable  to  use  it  that  way?  Do  the  companies 
that  make  the  ultrasound  apparatus  recommend  this  be  done? 

Dr.  Pomerance.  Not  that  I am  aware  of,  sir. 

Mr.  Carter.  Do  you  mean  it  can  be  used  at  the  base  of  the 
brain? 

Dr.  Pomerance.  There  is  no  interdiction  against  its  use. 

Mr.  Carter.  It  is  my  understanding  that  there  has  been. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  There  has  been  concern  about  its  use. 

Mr.  Carter.  Yes,  that  is  right. 

Mr.  Rogers.  Is  this  for  treatment  or  for  diagnosis? 

Mr.  Carter.  This  is  for  treatment. 

Mr.  Rogers.  What  about  for  diagnostic  use?  ' 

Mr.  Carter.  I guess  it  would  be  a much  lower  range. 

Mr.  Rooers.  Anyhow,  the  possibility,  and  the  institute  is  pursu- 
ing vigorously  the  possibility  that  technology  will  develop  which 
will  lessen  the  need  for  the  use  of  radiation? 

Dr.  Upton.  That  is  correct. 

Mr.  Rogers.  Would  you  let  us  have  a rather  detailed  explanation 
of  this  in  the  record  of  the  various  projects? 

Dr.  Upton.  I would  be  happy  to  provide  a full  breakdown. 

Mr.  Rogers.  And  what  you  anticipate  from  this. 

Dr.  Upton.  Yes. 

(Testimony  resumes  on  p.  900.) 

[The  following  information  was  received  for  the  record:] 
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COffTRACT  U SEARCH  SUKMAIY 

Title:  Lung  Cancer  --  Early  Detection,  Localisation,  end  thereby 


Principal  Investigator : 

Name/Address 

Performing  Organisation: 


Dr.  John  K.  frost 
Johns  Hopkins  University 
Baltimore,  HD 


Contract  Humber:  HOl-CB-92172 

Starting  Data:  6/28/69  Expiration  Data:  6/27/77 

Coal:  (1)  Develop  improved  cytologic  net hods  for  sputum  examination  for  the 

aarty  detection  of  long  cancer;  and  <2)  develop  Improved  methods  for  the 
diagnostic  localisation  of  lung  cancer  (Phase  l of  Hopkins  study). 


Approach:  The  project  follows  groups  of  subjects  who  are  at  high  risk  of 

lung  cancer:  chemical  and  asbestos  workers  who  are  also  cigarette  smokers. 

They  are  tested  by  sputum  cytology  and  x-ray  studies.  These  studies  are 
directed  to  the  biologic  significance  of  the  morphology  of  mild,  moderate  and 
severe  cell  atypia  by  correlation  with  patient  follow-up.  Patients  cytologi- 
cally  suspicious  or  positive  for  cancer  ere  studied  for  better  localisation 
techniques,  mainly  with  tantalum  dust  broochography  and  fiberoptic  broncho- 
scopy. Improved  equipment  is  also  under  development.  (See  also  HO1-CR-43037) • 

Progress:  Clinical  material  was  obtained  from  2,163  cigarette  smokers  who 

are  either  asbestos  or  bis-CMME  workers.  Improved  tranabronehiel  television 
microscope  was  developed  as  well  as  new  methods  to  diagnose  cancer  cytologi- 
caily  and  histologically  from  areas  of  lung  heretofore  unaccessible.  For 
x-ray  negative  lesion  localisation,  controllable  catheter  tantalum  broncho- 
graphy end  various  instruments  were  developed  for  rigid  and  flexible  fiber- 
optic bronchoscopy.  Surgical  techniques  were  developed  for  improved  therapy 
of  early  lesions.  Techniques  evolved  from  this  Phase  1 are  used  in  Early 
Lung  Cancer  Cooperative  Study.  The  project  includes  continuing  investigation 
of  biologic  significance  of  cytologic  high-suspect  lesions;  parameters  for 
automatic  recognition  of  lung  cancer;  development  of  transbronchoscope .prqbee 
for  mucosal  tension,  bronchial  wall  firmness,  infrared  sensing,  thermo^ 
recovery,  laser,  electrocautery,  and  ultrasonic  forceps;  and  development  of 
clinical  inhalation  for  tantalum  bronchography. 


Significance  for  Cancer  Research  (RCP  Objective  3.  Approach  4) 

Early  detection  is  the  best  present  hope  for  improving  the  mortality  from 
lung  cancer. 

Project  Officer:  Louis  P.  Greenberg 

Program:  Diagnosis 

Technical  Review  Croup:  Diagnostic  Rasparch  Advisory  Croup 

Relevance  Review  Croup:  Cancer  Diagnosis  Steering  Committee 

PY  77  Funds:  0 
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COirrtACT  UStAACH  SUKMAAY 


Tide:  Lung  Cancer  --  Early  Detection,  Localisation  and  Therapy 


Principal  Investigetor : 
Name/Addreee 

Performing  Organiaation: 


Contract  Humber:  H01-CN-45007 

Starting  Oata:  9/1/73 


Dr.  Myron  E.  Melamed 
Memorial  Hoapital  for  Cancar  and 
Allied  Diaaaaaa 
New  York,  VY 


Expiration  Data:  8/31/76 


Coal:  To  evaluate  sputum  cytopathology  aa  a supplement  to  annual  cheat  x-rays 

in  detecting  pulmonary  neoplaama  at  an  "early  stage"  and  to  evaluate  the 
efficacy  of  techniques  for  prompt  localisation  of  radiological ly  occult  lung 
cancer  (e.g.,  before  progreaeion  to  x-ray  poaitive);  in  general,  to  evaluate 
the  efficacy  of  such  screening  to  reduce  lung  cancer  mortality. 


Approach:  Over  a 3-year  period,  3,000  teat  subjects  and  5,000  control  sub- 

jects will  be  entered  into  this  study  vith  active  screening  for  5 years,  all 
to  be  followed  for  at  least  an  additional  3-year  period,  for  aufficient  years 
to  be  statistically  significant  to  answer  pertinent  questions.  This  will  be 
conducted  according  to  a protocol  developed  in  conjunction  vith  the  Johns 
Hopkins  University  and  the  Kayo  foundation. 


Progresa:  The  early  lung  cancer  detection  program  in  New  York  is  now  in  its 

fourth  year.  The  study  is  being  conducted  by  Memorial  Sloan-fat taring  Cancer 
Center  using  facilities  at  the  Strang  Preventive  Medicine  Institute  for  inter- 
views and  examinations  of  the  subjects  involved.  To  date,  over  9,300  men 
have  been  examined;  it  ie  anticipated  that  10,000-12,000  will  be  entered 
into  the  program  to  be  followed  for  at  least  five  years.  All  are  cigarette 
smokers  over  the  age  of  45  years.  A comparison  will  be  made  between  randomly 
selected  subjects  having  annual  chest  x-raya  only,  and  subjects  having  4- 
monchly  sputum  cytology  as  well  as  annual  chest  x-rsys.  In  a preliminary 
evaluation  of  the  first  4,612  men,  the  initial  examination  revealed  15  lung 
cencers,  Stages  II  and  III,  and  eleven  lung  cancers,  Stages  0 and  I.  Of  3,367 
men  who  had  x-rays  alone,  there  were  3 early  cancers  detected  (Stage  I);  of 
3,225  men  who  had  x-rays  and  cytology,  there  were  4 early  cancers  detected 
by  x-rays  (Stage  I)  and  4 detected  by  cytology  (Stage  0).  In  addition,  3 
larynx  cancers  were  detected  by  cytology. 


Significance  for  Cancer  fa  search  (MCP  Objective  _3  Approach  4) 

Project  Officer:  Louis  P.  Greenberg 

Program:  Lung  Cancer  Diagnosis 

Technical  fa view  Croup:  Diagnostic  fesearch  Advisory  Croup 

felevance  Ievlev  Croup:  Institute  Director  and  Executive  Committee 

fY  77  Fuads:  $875,246 
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COmtACT  RESEARCH  SUMMARY 


licit:  Luo | Ctnctr  Control:  Detection  and  Treatment 


Principal  Invt at igator : 

Nsme/Address 

Performing  Organiiat ion: 

Contract  Humber:  ROl-CR-43037 

Starting  Data:  9/1/73 


Or.  John  K.  Proat 
Johna  Hopkina  University 
Baltimore,  m 


Expiration  Data:  7/13/70 


Goal:  To  datahiina  tha  effect  of  tha  early  datactlon  of  lung  cancar  by  eputis 

cytology,  followed  by  surgical  removal  of  tha  tumor  on  long-term  survival  in 
tha  diaaaaa  (Phaaa  11  of  Hopkina  Study). 


Approach:  The  study  population  conaiata  of  malts,  43  yeara  or  oldtr,  who 

smoke  a pack  or  mort  of  cigarattaa  a day.  By  randosi  assignment  from  indi- 
viduals responding  to  advert iaamant , it  was  planned  to  accumulate  over  several 
yeara  two  groups  of  over  3,000  each.  Tha  teat  group  would  receive  sputum 
cytologic  examination  and  cheat  x-ray  every  four  months;  tha  control  group 
will  have  an  annual  cheat  x-ray.  Subjects  auspicious  or  positive  for  cancer 
would  be  carefully  worked  up,  to  include  fiberoptic  bronchoscopy;  cancers 
would  be  removed  surgically.  All  subjects  will  be  followed  for  at  least  3 
yeara  to  determine  actuarial  survival.  (Sea  also  HOl-CB-921 72. ) 


Progress:  Approximately  10,000  people  have  been  screened  to  date  in  this 

project.  A return  rate  of  3E  was  obtained  from  miscellaneous  groups  contacted 
by  mailings;  a return  rata  of  3t  was  obtained  from  the  other  subjects  in 
industry  and  government.  Screening  was  done  at  Johns  Hopkins  Hospital  and 
Social  Security  office.  Cancers  are  found  to  date  in  approximately  6 per 
1,000  screenees  (3.4/1,000  in  the  control  X-group  and  6.8/1,000  in  the  cyto- 
logy  C-group).  For  every  3 cases  of  lung  cancer  detected  by  chest  x-ray 
there  exist  2.06  additional  casea  of  lusg  cancer  detected  only  by  cytology. 
Localisation  of  these  early  lesions  has  been  made  by  techniques  of  broncho- 
scopy and  cytopathology.  This  project  ia  carried  on  in  conjunction  with  Mayo 
Clinic,  Memorial  Hospital,  and  University  of  Cincinnati  in  the  HC1  Coopera- 
tive Early  Lung  Cancer  Group. 


Significance  for  Cancer  Research  (HOP  Objective  3,  Approach  O 

Early  cytologic  detection,  the  best  present  hope  for  improving  lung  cancer 

mortality,  requires  rigid  proof  of  its  effectiveness. 

Project  Officer:  Louis  P.  Greenberg 

Program:  Diagnosis 

Technical  Review  Group:  Diagnostic  Research  Advisory  Croup 

Relevance  fieview  Croup:  Cancer  Diagnosis  Steering  Committee 

PY  77  funds:  $1,093,000 
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CONTRACT  USSAICfl  SUNNAIT 


Title:  Lung  Project  for  Detection  and  Localisation  of  Early  Lung  Cancar 


Principal  Investigator : 

Naae/Address 

Parfoming  Organisation: 


Dr*  Robert  9*  Fontana 
Kayo  Foundation 
Rochester,  KM 


Contract  Nuwber:  NOL-CR-53886 

Starting  Data:  9/27/74  Expiration  Date:  9/26/78 


Coal:  To  iaprove  Methods  of  diagnosis  of  early  lung  cancar  and  to  asaaaa 

survival  of  patients  vith  lung  cancer  detected  by  these  Methods. 


Approach:  A study  population  of  9,313  subjects  was  obtained  froM  interviews 

of  1 i ,000  non-volunteers.  Subjects  were  Kayo  Clinic  outpatients  who  were 
man,  43  years  old  or  More,  rooking  one  pack  of  cigarettes  or  More  daily.  None 
had  a history  or  suspicion  of  respi/atory  cancer  on  entry  into  the  Clinic;  all 
had  a life  expectancy  of  at  least  3 years/  and  all  were  judged  capable  of  - 
tolerating  pul mo nary  resection.  The  9,313  study  subjects  were  first  screened 
by  oeans  of  chest  x-rays,  3-day  sputun  cytology  tests  and  lung  health  ques- 
tionnaires. Th is  screening  yielded  86  unsuspected  ("prevalence")  lung  cancers, 
16  detected  by  cytology  alone,  33  by  x-ray  alone  and  17  by  both  testa.  Radio- 
graphically "occult"  cancers  were  localixed  f iberbronchoscopically . Subjects 
with  a "negative"  initial  screen  were  randoMised  into  a close  surveillance 
group,  rescreened  every  4 Months,  and  a standard  surveillance  group  ("control") 
advised  to  undergo  rescreening  once  a year.  Potential  lung  cancer  "risk- 
factors,"  including  aryl  hydrocarbon  hydroxylase  (ARM)  are  also  being  evaluated, 
as  are  heMSto-porphyr in  derivative  (HpD)  and  cryotherapy  as  techniques  for 
"napping"  and  treating  carcincMa-in-situ. 

Progress:  As  of  April  1,  1977,  both  the  close  surveillance  group  and  the 

"control"  group  have  been  observed  More  than  10,000  Man-years,  and  94  new 
("incidence")  cases  of  cancer  of  the  respiratory  tract  had  been  detected,  17 
involving  the  upper  airway  and  77  the  lunge.  In  the  close  surveillance  group 
there  were  S3  new  lung  cancers  (only  13  of  which  were  detected  cytologically) 
and  13  lung  cancer  deaths.  Early  survival  data  in  this  group  are  encouraging, 
but  ouch  longer  observation  is  needed.  In  the  control  group  there  were  24 
new  lung  cancers  and  14  lung  cancer  deaths,  vith  a tendency  toward  mort  tra- 
ditional lung  cancer  survivorship.  I 


Significance  for  Cancer  Research  (RCP  Objective  5^  Approach  U) 

Project  Officer:  Louis  P.  Creenberg 

Progran:  Lung  Cancer  Diagnosis 

Technical  Review  Croup:  Diagnostic  Research  Advisory  Croup 

Relevance  Review  Croup:  Institute  Director  and  Executive  Coswittee 

nr  77  Funds:  $998,000 
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COrmCT  MIIARCB  SIMHAIY 


licit:  Stttiitical  Center  for  Cooperative  Long  Ctactr  Group! 


Principal  Investigator : 
Marne /Add res* 

Performing  Organ i. nation : 


Or*  C.  Ralph  Buncher 

University  of  Cincinnati  Medical  Center 

Cincinnati,  OH 


Contract  Number:  MOl-CB-43868 

Starting  Data:  4/1/74  Expiration  Data:  3/31/79 


Coal:  To  collact  and  anslyse  data  from  the  thraa  collaborating  lung  canctr 

groupa  in  tha  lung  cancar  acraaning  program  diractad  toward  tha  dataction  of 
early  lung  cancar  in  high  risk  patianta  to  taa  if  thia  acraaning  will  raduct 
mortality  and  morbidity. 


Approach:  Procaduraa  hava  baan  aatabliahad  and  agreement  haa  baan  raachtd 
concerning  the  common  data  baaa  for  thia  atudy.  The  data  are  being  monitored 
by  the  Statiatical  Canter,  entered  into  the  coaputer  and  analyced.  Reporta 
are  being  aada  quarterly*  Tha  Statiatical  Center  will  aearch  tha  data  for 
aignificant  atatiatical  finding!* 

Progreaa:  In  tha  Cooperative  Early  Lung  Cancar  Croup  prograa,  the  Cincinnati 

Central  Statiatical  Group  (CSC)  haa  aatabliahad  a comoa  data  baae,  aada 
suggeetiont  for  unifora  data  recording  by  tha  clinical  center*,  and  reported 
reaulta  to  tha  HCt  and  participating  clinical  canter*.  The  CSC  receive* 
patient  data  froa  each  of  tha  clinical  canter*  and  fora*  a aester  patient 
file  froa  which  table*,  report*,  and  analyse*  can  be  derived  to  answer  the 
question*  of  the  study,  i«a«,  whether  efforts  directed  toward  earlier  diag- 
nosis have  successfully  led  to  iaprovaaent  in  aortality  froa  lung  cancer* 

Tables  showing  tha  reaulta  and  atatua  at  each  of  the  clinics  are  pro- 
duced. They  hava  proven  of  value  to  the  MCI  and  other  participant*  as  a 
naan*  of  aonitoring  the  progreaa  and  results  of  the  atudy.  Patients'  atatua 
indicator  codes  and  information  on  follow-up  have  been  added  to  the  common  data 
base,  end  computer  programs  for  editing  submitted  information  have  been  deve- 
loped. In  the  peat  year,  programs  to  calculate  peraon-ycara  of  riak  were 
developed  and  mortality  records  have  baan  computerised. 

This  contract  includes  similar  work  in  a three-center  atudy  of  pancreatic 
cancer  and  a five-canter  atudy  of  brain  cancer. 


Significance  for  Cancar  Research  (KCP  Objective  3.  Approach  O 

Project  Officer:  Louie  P.  Greenberg 

Program:  Diagnosis 

Technical  Review  Group:  Diagnostic  Research  Advisory  Croup 

Relevance  Review  Croup:  Cancer  Diagnoais  Steering  Committee 

FY  77  Funds:  $220,089 
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COVTIACT  USCA1CH  tlMHAIT 

Title:  Detection  of  Pancreatic  Cencer  at  Early  or  SmII  Stage  Prior  to 

Kataataala 


Principal  Investigator : 
Name/Address 

Performing  Organisation: 


Dr.  Patrick  J.  Pitsgerald 
Memorial  Hospital  for  Cancer  and 
Allied  Diseases 
New  York,  NY 


Contract  Number:  N01-CI-43975 

Starting  Date:  6/1/74  Expiration  Date:  8/31/77 

Coal:  To  evaluate  diagnostic  methodi  and  findings  in  patianta  undergoing  abdo- 

minal exploration  for  supposed  pancreatic  cancer  in  order  to  establish  a base 
that  can  be  used  for  the  detection  of  small  pancreatic  cancer  before  mstssta- 
sis  that  nay  lead  to  an  increase  in  the  5-yaar  survival  from  IX  nov  prevalent 
to  1 3Z  or  more. 


Approach:  Three  cooperating  institutions  vill  study,  in  a predetermined 

manner  by  a common  protocol,  patients  who  are  suspected  of  having  cancer  of 
the  pancreas  and  are  about  to  undergo  abdominal  surgery.  Special  studies 
delineated  in  the  protocol  vill  include  preopsrativs  and  operative  atudy  of 
CEA  in  peripheral  and  portal  venous  blood.  Special  studies  of  pancreatic 
excretions  obtained  through  a fiberoptic  scope  in  the  duodenum,  pancreatic 
and  biliary  ducts  vill  be  undertaken.  Such  secretions  vill  be  studied  for 
tumor-associated  antigens,  abnormal  eniyme  content,  biochemical  alterations, 
as  veil  as  cytological  changes  vhich  vill  permit  the  earlier  diagnosis  of 
pancreatic  cancer. 

Progress:  In  31  months  about  1,050  patients  vith  abdominal  complaints  vere 

seen  by  the  Pancreas  Study  Group.  Of  these  patients,  160  (15X)  vere  suspected 
of  having  pancreatic  cancer  and  76  (64X)  vere  found  at  operation  to  have  it. 
Tventy-tvo  patients  (43X)  had  "curative”  resections;  13  of  these  are  living 
2-20  months  pot toperat ively.  The  operative  mortality  (death  vithin  1 month) 
vas  18X.  In  43  other  patients,  at  operation,  32  had  non-pancreas  cancer  and 
11  had  noncancerous  diseases.  Computerised  transaxial  tomography  vas  the 
most  accurate  diagnostic  technique  — it  diagnosed  all  26  cases  of  proven  pan- 
creas cancer  on  whom  it  vas  tried  but  it  gave  4 false  positive  diagnoses  (2 
cases  of  pancreatitis).  Celiac  arteriography  diagnosed  about  80X  of  cases 
vith  about  a 20X  false  positive  rate.  Ultrasonography  and  selenium-75  scanning 
vere  less  helpful.  Carcinoma  in  situ  vas  found  in  a small  percentage  of 
cases.  Of  about  15,000  asymptomatic  patianta  screened  at  the  Strang  Clinic 
Institute,  15  vere  proven  to  have  gastrointestinal  cancer,  but  no  case  of 
cancer  of  the  pancreas  vas  found  (about  2 cases  vere  expected  from  incidence 
rates).  Subsequently,  2 of  the  15,000  patients  vere  said  to  have  died  of 
f^rreas  cancer. 
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CONTRACT  RESEARCH  SUMMARY 

Title:  Detection  of  Psncrcatic  Cancer  at  Early  or  Small  Stage  Prior  to 

Hetaataaia 


Principal  Invtat igator : 

Name/Address 

Performing  Organisation: 


Dr*  A.  R.  Hooaaa 
University  of  Chicago 
Chicago,  IL 


Contract  Number:  NOl-CR-43976 

Starting  Date:  6/30/74  Expiration  Date:  6/29/77 

Coal:  To  evaluate  diagnostic  methods  and  findings  in  patients  undergoing  abdo- 

minal exploration  for  pancreatic  cancer  to  establish  a base  that  can  be  used 
to  detect  snail  pancreatic  cancer  before  metastasis  that  may  lead  to  an 
increase  in  the  3-year  survival  from  IX  now  prevalent  to  131  or  more. 

Approach:  Using  a common  protocol,  three  institutions  will  study  patients 

suspected  of  having  pancreatic  cancer  and  about  to  undergo  abdominal  surgery. 
Studies  will  include  preoperative  and  operative  study  of  CEA  in  peripheral 
and  portal  venous  blood.  Pancreatic  secretions  will  be  studied  for  tumor- 
associated  antigens,  abnormal  enzyme  content,  biochemical  and  cytological 
changes . 

Progress:  To  date,  148  patienta  have  been  referred  to  this  study.  Of  theae, 

five  patients  had  positive  diagnosis  of  pancreatic  cancer  elsewhere  and  came 
to  the  hospital  for  radiotherapy  and/or  chemotherapy  treatments.  Systemic 
blood  was  taken,  but  no  additional  investigation  was  performed.  Of  the  143 
patients  entered  into  the  study,  73  have  been  fully,  and  70  partially,  inves- 
tigated. Of  the  73  who  completed  the  protocol,  50  have  undergone  laparotomy, 
and  24  pancreatic  cancera  were  found*  Of  the  23  patients  who  completed  the 
protocol  and  did  not  undergo  laparotomy,  none  has  developed  pancreatic  cancer, 
and  all  have  been  followed  up  from  6 months  to  2 1/2  years.  Of  the  70  who  were 
partially  investigated,  46  underwent  laparotomy,  and  17  pancreatic  cancera 
were  found.  The  remaining  24  patienta  who  were  partially  investigated  did  not 
undergo  laparotomy,  and  two  of  them  had  pancreatic  cancer  diagnosed  by  biopsy 
and  confirmed  by  autopsy. 

On  the  bstie  of  thia  study,  tha  rational  sequence  of  testing  appears  to 
be  duodenal  drainaga  studies,  abdominal  ultrasound,  and  liver  scanning  in  the 
first  instance.  Patients  with  any  documented  abnormality  and  without  evidence 
of  metastases  should  undergo  ERCP  and  artariography.  A pancreatic  oncofetal 
antigen  was  partially  purifitd  and  characterized  and  a quantitative  rocket 
Immunoelectrophoresis  was  developed  to  study  its  distribution  in  patients  with 
various  disorders.  A high  incidence  of  carbohydrate  intolerance  in  patienta 
with  pancraatic  cancer  was  demonstrated  and  a substantial  decrease  in  insulin 
release  following  a standard  glucose  load  in  theae  psti-ents  was  established. 
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CONTRACT  RESEARCH  SUMMARY 


Title:  Detection  of  Pancreatic  Center  et  Early  or  Small  Stage  Prior  to 

Metastasis 


Principal  Invest igetor : 

Name/Address 

Performing  Organitat ion : 

Contract  Number:  NOl-CB-43895 

Starting  Date:  6/15/74 


Dr.  Vay  Liang  V.  Co 
Kayo  Foundation 
Rochester,  MN 

Expiration  Date:  2/28/78 


Coal:  (a)  To  determine  values  of  never  diagnostic  testa  in  the  detection  of 

pancreatic  cancer;  (b)  to  deteraine  whether  surgical  intervention  of  a loca- 
lised pancreatic  cancer  significantly  improves  survival  rate;  and  (c)  to 
develop  new  procedures  for  pancreatic  cancer  diagnosis. 


Approach:  Three  cooperating  institutions  will  study,  by  a common  protocol, 
patients  who  are  suspicious  of  pancreatic  cancer  (PC)  and  warrant  exploratory 
laparotosiy.  Tests  to  be  done  prior  to  surgery:  CEA,  alpha-fetoprotein  and 

immunog lobul ins , duodenal  aspiration  and  study  of  pancreatic  enzynes  (PFT) 
and  biliary  secretion,  ultrasonic  abdominal  study  (U),  fiberoptic  duodenoscopy 
with  retrograde  pancreatocholangiography  (RPCM),  pancreatic  scan  with  sele- 
nomethionine (S),  selective  celiac  and/or  superior  mesenteric  angiograa  (A), 
and  thermogram  (T).  At  operation,  portal  blood  will  be  obtained  for  addi- 
tional studies.  If  pancreatic  cancer  is  found  at  surgery,  the  patients  will 
be  evaluated  at  3-month  intervals  for  3 years.  If  no  cancer  is  found,  patient 
will  be  evaluated  at  6-month  intervals  for  3 years. 

Progress:  To  date,  135  patients  have  been  entered  into  the  study.  ^Analyses 

of  the  prospective  comparison  of  current  diagnostic  tests  on  the  first  70 
patients  surgically  explored  has  now  been  completed.  Pancreatic  disease  was 
detected  in  90Z  of  instances  with  pancreatic  function  teats  and  in  741  with 
ultrasound.  Quantification  of  pancreatic  CEA  output  did  not  differentiate 
all  pancreatic  cancer  patienta  from  other  patients  in  any  test  condition. 

The  pancreatic  scan  gave  many  false-positive  results  and  thermography  was  in- 
sensitive. Arteriography,  endoscopic  retrograde  pancreatography,  and  cyto- 
logic studies  were  692,  952,  and  23Z  accurate  in  diagnosis  of  pancreatic 
cancer.  From  these  results,  it  is  suggested  that,  when  pancreatic  cancer  is 
suspected,  abdominal  ultrasound  be  given  initially  and  if  negative  a pan- 
creatic function  test  next.  Positive  results  from  either  warrant  endoscopic 
retrograde  pancreatography  for  definitive  diagnosis  of  pancreatic  cancer. 

That  sequence  of  tests  in  the  present  aeries  identified  882  of  patients  with- 
out pancreatic  disease  and  892  with  pancreatic  cancer.  Studies  of  various 
serum  tumor  markers  were  not  helpful  with  the  exception  of  CEA.  The  compara- 
tive value  of  computerised  tomography  to  the  above  diagnostic  tests  are 
currently  under  evaluation. 
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COHTRACT  USLAXCH  SUMMARY 


Title:  Usefulness  of  Carcinoembryonic  Antigen  in  the  Diagnosis  of  iovel  Cancer 


Principal  Investigator: 
Kaae/Address 

Performing  Organiiation: 


Dr r Vay  Liang  W.  Co 
Kayo  Foundation 
Kochester,  HK 


Contract  Number;  MOl -CB-2 3654 

Starting  Date:  6/ 15/72  expiration  Date:  6/14/76 


Coal:  (a)  Evaluate  the  CEA  teat  in  diagnosis  of  large  hovel  carcinoma;  (b) 

continue  evaluation  of  CEA  as  a biologic  marker  in  patients  undergoing  chemo- 
therapy,  radiotherapy  and  immunotherapy  of  advanced  gastrointestinal  cancer; 
(c)  measure  CEA  levels  in  blood  and  other  specimens  stored  at  NCI -Kayo  Clinic 
Tumor  Plasma  Sank  (CB-23679),  Kayo  Lung  Cancer  Project  (NC1-CB-22000)  and 
other  contracts  with  the  Immunodi agnosia  Program  of  the  Division  of  Cancer 
Biology  and  Diagnosis;  (d)  immunological  quantification  and  chemical  charac- 
terisation of  CEA-like  material  in  secretions  of  the  gastrointestinal  tract; 
(e)  continue  to  collect  and  provide  colonic  malignant  tissue  for  different 
investigators  in  projects  dealing  with  carcinoembryonic  antigens. 


Approach  and  Progress:  (a)  Results  of  serum  CEA  evaluation  of  6,700  patients 

were  previously  reported.  To  date,  follov-up  information  has  been  obtained 
on  531  normal  subjects  seen  and  folloved  over  the  past  three  years.  Hone  of 
the  15  normsl  subjects  who  had  CXA  > 5 ng/ml  have  developed  detectable  malig- 
nant neoplasms'.  Follov-up  survival  data  of  the  patients  who  had  colorectal 
cancer  at  the  time  of  initial  CEA  determination  have  nov  been  obtained.  Among 
colorectal  cancer  patients  vith  localised  or  vith  distant  metastases  involving 
the  liver,  those  patients  vith  an  initial  serum  CEA  < 5 ng/ml  have  a much 
better  survival  rate  than  patienta  vith  CEA  > 5 ng/ml.  (b)  Serial  determina- 
tions of  serum  CEA  have  been  done  on  612  patients  vith  far  advanced  gastro- 
intestinal malignancies  vho  are  currently  being  treated  under  various  approved 
HC1  protocols  receiving  chemotherapy,  radiotherapy,  and/or  immunotherapy  and 
236  patients  vith  colorectal  cancer  vho  vere  operated  on  vith  curative  intent. 
Changes  in  CEA  levels  are  currently  being  correlated  vith  patient  course, 
effect  of  cancer  therapy,  and  relationship  to  other  blood  testa  and  measurable 
agents,  (c)  Immunochemical  characterisation  of  the  CEA-like  smterial  from 
normal  human  colon  vaehings^shovs  it  to  be  similar  to  tumor  CEA. 
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CONTRACT  RESEARCH  SUMMARY 

Title:  Detection  of  Stall  Amounts  (over  7-10  ml/24  hour*)  of  Homan  Blood  in 

Human  Faces 


Principal  Inveat igetor : 
Nsrae/Address 

Performing  Organises ion : 


Dr.  Curtis  L.  Songater 

Univeraity  of  Louisville  Foundation,  Inc. 
Louisville,  KY 


Contract  Humber:  HOl-CB-43968 

Starting  Date:  6/30/74  Expiration  Date:  6/29/78 


Coal:  To  gcnarate  a procedure  that  will  detect  aaall  aaounta  of  human  blood 

(over  7-10  al  in  24  houre)  in  human  fecal  material  by  a simple,  accurate  (981) 
exaainat ion. 


Approach:  The  contractor  ahal)  develop  a procedure  for  the  detection  of  human 

blood  in  fecea  by  utilising  antigens  apecific  for  the  globin  portion  (alpha 
and  beta  chains)  of  hemoglobin.  Application  of  the  teat  will  be  made  to  an 
adequate  nuaber  of  pereons  both  known  to  be  bleeding  and  thought  not  to  be 
bleeding;  an  adequate  number  of  controls  must  have  been  on  high  meat,  poultry, 
and  fish  diets  and  be  truly  negative  by  the  proposed  test. 

Progress:  High  titer  antisera  have  been  raised  against  alpha  and  beta  chains 

of  human  hemoglobin.  Cow,  pig,  sheep,  chicken,  horse  and  fish  hemoglobins 
lack  cross-reaction.  Cross-reset  ions  with  human  hemoglobins  are  complete  for 
A/A,  A/S,  A/C,  S/S,  S/C  and  monkey;  partial  with  rabbit  hemoglobin.  Although 
native  rabbit  hemoglobin  is  weakly  cross-reactive,  heat-denatured  rabbit 
hemoglobin  (mimicking  cooking  of  meat)  is  totally  non-reacti ve. 

Radial  immunodiffusion  techniques  using  anti-alpha-chain  and  anti- 
hemoglobin appear  capable  of  specifically  detecting  huaun  blood  at  levels  of 
2 ngZ  in  purified  A/A  hemoglobin  hemolysatea.  Fabricated  fecal  bleeds 
representing  3 to  100  milliliters  of  whole  blood  (assumed  minimum  hemoglobin 
levels  of  10  grams/100  ml)  can  be  routinely  detected  in  500  grams  of  stool 
sample  thought  to  represent  maximum  fecal  mass  per  24-hour  collection. 

Further  antibody  purification  eliminated  nonspecific  precipitation.  Various 
carriers  and  bacterial  inhibitors  have  been  employed  to  reduce  bulk  and 
contamination.  Current  studies  are  evaluating  time,  temperature,  pH  and 
bacterial  flora  effects  upon  the  Hentigen-carriar  system."  Test  system 
components  have  a 90-day  shelf  life.  Methods  to  increase  sensitivity  are  being 
evaluated*  Multiple  specimen  testing  of  preoperative  patients  with-docu- 
mented lesions  is  being  studied  to  determine  amount  and  frequency  of  bleeding, 
as  well  as  locality  of  blood  in  the  specimen. 
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CONTRACT  RRStARCH  SUMMARY 

Tit  It:  Scrttning  Technique  for  Blood  in  Stool  to  Detect  Early  Ctnctr  of  Bovtl 


Principal  Invti t igator : 
Name/Address 

Performing  Organisation: 

Contract  Number:  HOI -CB-53862 

Starting  Date:  6/30/75 


Dr.  Victor  A.  Cilbertaan 
Univaraity  of  Minnaaota 
Minneapolis,  HN 


Expiration  Data:  6/29/78 


Coal:  The  goal  of  this  projact  ia  to  demonstrate  a aignificant  reduction  in 

mortality  dua  to  coloractal  cancar  between  the  annually  acraenad  and  the 
control  group  by  employing  the  Hemoccult  ( R)  fora  of  tha  guaiac  taat  for  atool 
blood  in  combination  with  a diagnostic  protocol  for  tha  source  of  bleeding. 


Approach:  Forty  five  thousand  participants  between  tha  ag as  of  50  and  80 

years  residing  in  tha  state  of  Minnesota  are  randomly  allocated  to  three  groups 
on  the  basis  of  age,  sex,  and  geographic  location  in  tha  state.  Slides  are 
completed  after  the  observance  of  a meat-free  diet  with  suggested  high  fiber 
content.  One  of  the  groups  completes  the  slides  once  per  year,  another  every 
other  year,  and  a third  group  serves  as  the  control.  Participants  submitting 
samples  positive  for  blood  receive  a diagnostic  examination  (including  a 
colonoscopy)  to  determine  the  cause  of  bleeding.  All  diagnostic  procedures 
are  conducted  at  the  University  of  Minnesota  Medical  Center.  All  data  inclu- 
ding pathology  reports  on  biopsy  material  and  surgical  specimens  are  compu- 
terised for  easy  retrieval.  Extensive  follow-up  procedures  are  designed  to 
retain  participation  of  all  subjects  throughout  the  five  years  of  testing 
and  an  additional  five  years  of  follow~up.  Extensive  dietary  and  health 
history  data  are  collected  from  each  subject  via  questionnaire. 


Progress:  Response  rate  after  the  first  year  of  testing  is  85*  for  teat 

slides  and  90*t  for  questionnaires  (control  group).  Tested  groups  receive 
questionnaire  at  time  of  notification  of  negative  slide  results  or  at  the 
time  of  diagnostic  procedure  should  test  be  positive.  Seventy-one  percent  of 
the  45,000  participants  have  been  recruited  as  of  Hay  1977. 
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CONTRACT  RESEARCH  SUMMARY 


Title:  Early  Detection  of  Ovarian  Circinoai  in  Asymptomatic  Vomq 


Principal  Investigator: 
Nsme/Address 

Performing  Organisation: 

Contract  Humbe r : HOI -CB-6401 3 

Starting  Data:  6/30/76 


Dr.  Malaya  Bhattacharya 
Roswell  Park  Maaorial  Institute 
Buffalo,  MY 


Expiration  Data:  6/29/79 


Coal:  The  goal  of  chit  projact  i*  tha  development  of  aaoaitiva  immunoassay 

procaduraa  for  aarly  diagnosis  of  ovarian  cancara  and  sarial  Monitoring  of 
patients  undergoing  therapy  for  ovarian  cancers. 


Approsch:  The  investigation  will  ba  conducted  on  tha  following  topics:  (1) 

preparation  of  antisera  < ant icystadanocarc inoaa  sera);  (2)  sources  of  ovarian 
c ystadenocarcinoma-associated  antigens  (OCAA);  (3)  purification  of  OCAA  by 
conventional  Methods,  iamunoadsorbent  columns,  affinity  columns  of  plant  lec- 
tins,  (A)  determination  of  purity  of  OCAA;  (5)  characterisation  of  OCAA;  (6) 
determination  of  the  frequency  of  occurrence  of  OCAA  in  other  cancer  and  non- 
cancer  tissues;  (7)  development  of  a radioimmunoassay  for  detection  of  OCAA; 
(8)  patient  selection,  availability  and  follow-up;  (9)  characterisation  of 
immune  response  to  ovarian  cancers  with  emphasis  on  cys tadenocarc inoaa;  and 
(10)  problems  and  limitations  of  the  proposed  projects. 


Progress:  Evidence  has  been  found  for  the  presence  of  at  least  three  differ- 

ent tumor-associated  antigens  or  antigenic  determinants  in  human  cys tadsnocar- 
ci nomas  of  the  ovary.  Solid  ovarian  tumors,  tmor  cells  in  ascites  fluids  and 
cyst  fluids  from  ovarian  cancer  patients  were  used  as  sources  for  these  anti- 
gens. Antisera  were  raised  in  rabbits  against  cyatadenocarcinoma  extracts. 
After  proper  adsorptions  the  antisera  produced  were  used  to  perform  the  assays 
for  tumor-associated  antigenic  reactivity*  £pr  quantitative  isolation  of 
these  antigens  repeated  extractions  separately  or  in  combinations  with  3M  KC1, 
6M  urea  and  normal  saline  were  performed;  3 time  extraction  with  saline  gave 
the  best  results*  Aanoniun  sulfate  fractionation  of  the  saline  extracts  gave 
about  six*  to  ten-fold  purification*  further  fractionat ion  of  the  saline 
extracts  gave  about  six-  to  ten-fold  purification.  Further  fractionation  by 
gel  filtration  and  ion-exchange  chromatography  has  yielded  about  120-fold 
purification  of  the  antigens*  Antisera  now  are  being  produced  in  rabbits 
against  these  preparat ions*  Further  purification  of  the  antigens  utilising 
immunoad sorbent  columns  and  affinity  columns  are  under  way* 
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COKTUCT  UKAtCR  SIMMAKY 


Title:  Urljr  Detection  of  Ovarian  CuciooM  In  Asymptomatic  Women 


Principal  Investigator: 

Hame/Address 

Performing  Organisation: 

Contract  Humber:  ROl-CB-64028 

Starting  Date:  6/30/76 


Dr.  Leo  Stolbach 

Tufts  University  School  of  Hedicine 
Boston,  HA 


Expiration  Date:  6/29/79 


Cost:  The  goal  of  this  project  is  to  develop  a screening  test  for  the  early 

diagnosis  of  ovarian  carcinoma  in  asymptomatic  women. 


Approach:  Halignant  effusion  of  patients  with  ovarian  carcinoma  will  be  pro- 

cessed in  order  to  (1)  isolate  and  purify  tumor-spec i f ic  antibodies  and/or 
ant ibody-ant igen  complexes  from  effusion  fluids;  (2)  dissociate  the  antibody- 
antigen  complexes  and  separate  the  tumor-associeted  antigens  and  antibodies 
miking  up  these  complexes;  (3)  determine  the  immune  specificity  of  antibodies 
isoleted  from  the  effusion  fluids;  (4)  detect  tumor-associated  antigen  in  the 
effusion  fluid  and  tumor  extracts;  (3)  uliae  the  tumor-specific  antibodies 
to  prepare  an  immunoad sorbent  for  the  purification  of  the  antigen;  and  anti- 
bodies to  prepare  an  immunoadsorbent  for  the  purification  of  the  antigen; 
and  (6)  develop  a diagnostic  assay  for  detecting  circulating  antibody,  antigen 
and  antigen-antibody  complexes  in  patients  with  various  stages  of  ovarian 
malignancy. 


Progress:  Antibodies  have  been  isolated  from  the,  effusion  fluids  of  38 

pstients  with  ovarian  carcinoma.  These  antibodies  have  been  absorbed  with  a 
polymer  of  normal  ovaries  and  plaema,  and  tested  for  titer  end  specificity  by 
indirect  immunofluorescence  (IP)  against  cells  obtained  from  malignant  effu- 
sions from  ovarian  and  control  cancer  patients.  Antibodies  from  6 patients 
have  shown  specificity  for  ovarian  cancer  cells.  ‘Hires  approaches  are  being 
used  to  isolate  an  ovarian-associated  antigen:  (1)  High  titer  ebsorbed 

ovsrisn  antibodies  coupled  to  Sepharose  4B  have  been  used  to  isolate  minute 
amounts  of  material  from  tumor  extracts.  (2)  Preliminary  results  using  Clq 
to  test  for  immune  complexes  indicate  that  some  of  the  fluids  end  also  the 
antibodies  isoleted  from  them  contain  Clq-positive  material.  (3)  Isolated 
IF-negative  antibodies  and/or  complexes,  when  subjected  to  low  pH  gel  chroma- 
tography or  rapid  neutralisation  and  ion-exchange  chromatography,  have 
yielded  antibodies  which  give  positive  results  when  tested  by  indirect  IF 
against  ovarian  cancer  cells.  Material  obtained  by  these  approaches  is  pre- 
sently being 'investigated  for  the  presence  of  an  ovarian-associated  antigen(s). 


Significance  for  Cancer  Research  (NCP  Objective  5 Approach  2) 
Project  Officer:  Louis  P.  Creenberg 

Program:  Diagnosis  Site  Visit  Date:  12/13/76 

Technical  Review  Group:  Diagnostic  Research  Advisory  Group 

Relevance  Review  Group:  Cancer  Diagnosis  Steering  Committee 
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CONTRACT  RESEARCH  SUMMARY 

Tit  It:  Hormone  Ntrktra  for  tht  Dtttctioo  tad  Diagnosis  of  Ctnctr 

Principal  Investigator:  Dr,  William  D.  Odell 

Hsme/Addrasa  Harbor  Gtntral  Hospital 

Performing  Organisation:  Torrence,  CA 

Contract  Humber:  HOJ -CD-43903 

Starting  Data:  6/1/74  Expiration  Data:  3/31/78 

Coal:  To  develop  hormone  markers  that  might  indicate  the  presence  of  small 

(early),  treatable  cancer. 

Approach:  (1)  To  measure  ADH,  vasotocin,  oxytocin,  a and  0 HSH,  ACTH,  a and 

0 TSH,  and  a and  0 HCC  to  search  for  tumor  elaboration  of  these  peptides  among 
cancer  patients;  (2)  to  develop  new  techniques  for  separating  and  identifying 
“prohormone”  forms  of  ACTH,  gastrin,  and  pancreosymin-cholecystokinin  (PZ-CCK); 
(3)  to  search  for  the  existence  of  such  big  forms  of  ADR,  oxytocin,  a and 
6 HSH,  luteinising  hormone,  and  o and  0 glycopeptides,  (4)  to  develop  peptide 
assays  for  feta)  hormones  related  to  vasopressin;  and  (5)  to  identify  other 
nonhormonal  peptides  which  might  be  used  as  cancer  markers.  The  contractor 
hypothesised  that  "ectopic  peptide  elaboration  }s  a universal  concomitant  of 
neoplasia."  This  hypothesis  is  based  on  a review  of  several  hormonal  syn- 
dromes produced  by  nonendocrine  cancers  and  the  fact  that,  where  known,  they 
are  produced  by  peptides.  Production  of  nonbiological ly  active  peptides  is 
even  more  common  than  production  of  active  peptides. 

Progress:  The  elabo.  ition  of  several  peptides  by  several  common  cancers 

(lung,  colon,  breast,  and  prostate)  has  been  investigated.  In  addition, 
smaller  numbers  of  less  common  cancers  hsve  been  studied.  For  each  tumor 
type,  the  usefulness  of  six  peptides  (big-  or  pro-ACTH,  0 lipotropin,  alpha 
chain  of  glycopept ides,  beta  chain,  HCC,  vasopressin-vasotocin,  and  a PTH- 
related  peptide)  with  weak  biological  activity  aa  tumor  markers  has  been 
evaluated • 

Results  indicate  that  the  hypothesis  is  valid.  Over  95X  of  87  tumor 
extracts  contained  greater  amounts  of  these  peptides  than  blood  concentration. 
In  a prospective  blind  study  of  patients  with  abnormal  chest  x-rays,  83X  of 
those  subjects  shown  to  hsve  lung  cancers  had  elevations  of  one  or  more  of 
these  peptides.  The  following  elevated  levels  were  found  in  the  blood  plasma 
of  lung  cancer  patients:  ACTH-72X;  BLPH-62X;  o-chain,  men-llX;  o-chain, 

woaen-6t;  S chain-7X;  AVP/AVT-41X.  Similar  studies  are  nearly  completed  for 
colon  cancer,  and  are  in  progress  for  breaat  cancer. 


Significance  for  Cancer  Research  (NCP  Objective  5^  Approach  4^) 
Project  Officer:  Louis  P.  Greenberg 

Program:  Diagnosis  Site  Visit  Date:  3/14/77 
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CONTRACT  RXStARCH  SUMMARY 


Tit  It;  Biochemical  Markers  or  Insyme 
Ctnctr 

Principal  Invest igator : 

Name/Address 

Performing  Organisation: 

Contract  Number:  NOl-CB-43977 

Starting  Data:  6/1/74 


Chang a a That  Nay  Prtaagt  tht  Praatnea  of 


Dr.  Alexander  Brownie 
Stata  University  of  Haw  York 
Buffalo,  NY 


Expiration  Data:  12/31/77 


Coal:  To  develop  and  aatabUah  a highly  aanaitiva  taat  for  a specifically 

prostatic  form  of  serum  acid  phosphatase  as  a marker  for  early  prostatic  cancer. 

Approach:  It  is  intended  to  prepare  in  bulk  the  isoensymes  of  human  proatatic 

acid  phosphatase,  by  methods  previously  proven  in  this  laboratory.  Both  the 
water-extracted  types,  which  are  believed  to  be  secreted  in  the  prostatic 
fluid,  and  the  detergent-extracted  type  (obtained  by  a Tween  method)  will  be 
examined  separately.  Each  will  be  used  ss  an  antigen  to  obtain  antibody  and 
other  reagents  for  a radioimmunoassay  method,  for  its  specific  detection  at 
very  low  levels  in  sera.  Each  will  also  be  studied  for  any  specific  binding 
or  inhibitory  property  that  can  characterise  it  at  low  levels  in  the  presence 
of  other  phosphatases. 


Progress:  The  acid  phosphatase  from  cancerous  human  prostatic  tissue  was  puri- 

fied and  a rabbit  antiserum  to  this  purified  ensyme  was  prepared.  The  anti- 
serum is  specific  for  the  prostate  enzyme ; it  did  not  cross  react  with  acid 
phosphatases  from  other  human  tissues,  such  as  kidney,  liver,  lung,  spleen, 
red  blood  cells,  etc.  With  this  purified  enzyme  and  its  antiserum,  a sensi- 
tive and  specific  immunochemical  method  has  been  developed,  which  detects  as 
low  as  0. 2-0.4  IU  or  10-20  ng/ml  of  prostatic  acid  phosphatase.  With  this 
method  it  was  possible  to  detect  20X  of  sta-e  B,  50Z  of  stage  C and  601  of 
stage  D prostate  cancers.  The  isoenzymes  of  human  prostatic  acid  phosphatase 
were  studied  by  an  isoelectric  focusing  technique.  Purified  acid  phosphatase 
from  malignant  proatatic  tissues  contained  eight  distinct  isoensymes  with  pi 
4. 7-5.3.  The  sera  from  patients  with  prostatic  cancer  were  shown  to  have 
similar  acid  phosphatase  isoensymes.  Serum  RNase  activities  were  also  found 
to  be  significantly  increased  in  patients  with  prostatic  cancer  when  compared 
with  those  in  normal  healthy  individuals. 


Significance  for  Cancer  Research  (NCP  Objective  5^ Approach  O 
Project  Officer:  Louie  P.  Greenberg 

Program:  Diagnosis  Site  Visit  Date:  3/17/75 
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CONTRACT  RESEARCH  SUMMARY 

Title:  Development  end  Strutt  I sot fee  Teat  for  Human  Center  Petienta 

Principal  Investigator:  Dr.  R.  C.  Tsou 

Name/Address  University  of  Pennsylvania 

Performing  Organisation:*  Philadelphia,  PA 

Contract  Number:  N0I-CB-64029 

Starting  Date:  6/30/76  Expiration  Date:  4/30/79 

Coal:  To  improve  on  the  early  diagnosis  of  cancer  of  the  liver  and  further 

examine  the  possibilities  of  preventing  the  spread  of  prittary  cancers  to  other 
body  sites  with  concentration  on  liver  tissue. 

Approach:  The  project  involves:  (1)  further  technical  ivprovenent  of  the  5'- 
nucleotide  phosphodiesterase  isozyme  method  by  gel  e lectrophoresis  as  a diag- 
nostic tool;  (2)  further  development  of  correlation  data  (biopsy,  scan)  and 
5 '-nuc leot ide  phosphodlesterase-V  for  primary  hepatoma;  (3)  further  defini- 
tion of  possible  relationships  of  the  isozyme  band  V of  this  enzyme  to  liver 
metastasis;  (4)  investigation  of  possible  relationships  between  this  isozyme 
and  other  known  liver  markers  related  to  hepatic  cancer,  especially  o-feto-  * 
protein  and  hepatitis  B surface  antigen  (Australia  antigen);  (5)  improvement 
of  sensitivity  of  the  test  through  development  of  an  alternate  assay  method, 
including  immunoassay  if  an  antienzyae  antibody  can  be  prepared  with  reason- 
able ease;  (6)  correlation  of  clinical  information  and  other  liver  function 
tests  with  the  results  of  this  test;  and  (7)  protocol  for  the  use  of  this 
test  in  development  of  an  early  diagnosis. 

Progress:  Out  of  21  cashes  of  biopsy  proven  primary  hepatomas,  20  cases  are 

positive  for  5'-nucleotide  phosphodiesterase  isozyme-V  (95X).  Of  this  group, 
only  5’  have  o-fetoprotein  level  > 40  ng/al.  The  one  single  case  is  negative 
for  the  isozyme  and  < 10  ng/al  for  oFP.  In  the  group  of  patients  with  known 
liver  metastasis  by  biopsy  or  scan,  $2  out  of  54  samples  are  positive  (96*472) • 
In  the  group  of  patients  with  no  known  liver  metastasis  at  the  time  of  sam- 
pling by  either  liver  scan  or  clinical  symptoms,  74/229  patients  are  positive 
(32.3T).  Follow-up  of  11  patients  in  this  group  shoved  that  eight  did  have 
metastasis  to  the  liver  in  their  autopsy  record. 

This  isozyae  has  also  been  found  in  active  hepatitis  B and  disappears 
when  the  patient  recovers.  Australian  antigen-positive  carriers  are,  however, 
negative  with  respect  to  this  isozyme. 


Significance  for  Cancer  Research  (NCP  Objective  2 Approach  2) 

Project  Officer:  Louis 

Program:  Diagnosis 

Technical  Review  Croup: 

Relevance  Review  Croup: 

FY  77  Funds:  $110,043 
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CONTRACT  RISEARCH  SUMMARY 


Title  Study  of  a Strum  Alkilim  Phosphatase  Variant  in  Cancer  Patianta 


Principal  Investigator: 

Name/Addrese 

Performing  Organisation: 


Dr.  Prank  C.  Larson 

University  of  Wisconsin  School  of  Ktdieine 
Madison,  VI 


Contract  Number:  NOl-CS-74173 

Starting  Data:  9/1 5/77  Expiration  Data:  9/14/76 


Coal:  To  define  more  clearly  the  possible  diagnostic  significance  of  the 
presence  of  an  isoensyme  of  alkaline  phoaphatase  in  strum  of  human  cancer 
patients. 


Approach:  First,  to  acreen  a sufficient  number  of  patients  with  a variety  of 

cancers  to  determine  whether  the  elevation  in  serum  alkaline  phosphatase 
variant  (APV)  found  in  preliminary  studies  is  characteristic  of  all  cancer 
types  or  restricted  to  cancers  of  certain  organ  sites  and  cell  types.  Next, 
to  make  sequential  measurements  in  patients  with  cancer  types  which  are  found 
to  be  asaociated  with  APV  to  ascertain  if  variations  in  levels  of  serum  APV 
reflect  changes  in  cancer  load  following  surgery,  radiotherapy,  or  chemo- 
therapy. Finally,  to  teat  effect  of  method  improvement  on  discriminating 
power  of  the  APV  assay. 

Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  5.  Approach  4) 

Project  Officer:  Louis  P.  Greenberg 

Program:  Diagnoaie 

Technical  Review  Croup:  Diagnostic  Research  Advisory  Group 

Relevance  Review  Group:  Cancer  Diagnosis  Steering  Committee 

FY  77  Funds:  $54,000 
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COHTRACT  RXSEARCH  SUKKARY 


Title:  Determine! ion  of  Optimal  frequency  of  Scraaninf  Strategies 


Principal  Investigator: 
Name/Addres* 

Performing  Organisation: 

Contract  Number:  NOl-CB-53863 

Starting  Data:  6/1/75 


Dr*  Arthur  Albert 
Boston  University 
Bo* ton,  HA 


Expiration  Data:  8/31/77 


Coal:  To  develop  a means  whereby  tha  optimum  frequency  of  acraaning  can  be 

determined  for  early  cancer  for  various  anatomic  aitaa  in  order  to  aaaura 
aucceaa  in  such  acraaning  at  tha  least  possible  cost  and  hasard  to  tha  patient 
and  still  be  affective  in  reducing  death  from  cancer. 


Approach:  A team  of  clinicians,  pathologists,  statisticians,  operations 

researchers  and  epidemiologists  will  carry  out  extensive  investigation  and 
documentation  of  the  level  of  present  knowledge,  both  empirical  and  theoreti- 
cal on  the  following  five  factors:  (1)  the  natural  history  or  development 

of  the  disease,  (2)  the  incidence  of  the  disease  in  the  target  population; 

(3)  the  effectiveness  (sensitivity  and  specificity)  of  the  various  available 
screening  tests  at  each  stage  of  the  disease;  (4)  the  effectiveness  (on  mor- 
tality) of  intervention  (treatment  during  each  stage  of  the  disease);  and  (5) 
the  cost  and  hatarda  of  the  various  screening  tests.  Disease  models  will  be 
developed  and  validated  for  which  screening  data  exist,  or  must  be  developed, 
such  as  colon,  lung,  bladder  and  prostatic  cancer.  Through  parametric  analy- 
sis these  models  will  be  used  to  suggest  general  ranges  or  minimum  limits 
on  the  performance  of  screening  tests  if  they  are  to  be  effective  in  early 
cancer  detection  and  reducing  cancer  mortality. 


Progress:  Accompl ishments  during  this  2-year  contract  include  the  following: 

(1)  Development  of  a time-dynamic  model:  The  joint  frequency  of  age  and 
natural  history  sojourn  times  represent  a statistical  picture  of  the  disease 
natural  history  in  the  population.  (2)  Development  of  optimum  individual 
screening  policies:  Exercising  this  model  has  allowed  evaluation  of  the  objec- 
tive function  for  any  specified  policy  or  search  for  an  optimal  policy.  (3) 
Development  of  an  urn  model  for  the  natural  history  of  cancer  in  a population 
at  an  instant  of  time:  This  model  allows  for  calculation  of  temporal  changes 

in  prevalences,  incidences  and  epidemiologic  descriptors.  (4)  Development  of 
estimation  techniques  for  determining  statistical  properties  of  the  disease 
natural  history  in  a population:  This  allows  for  accurate  determination  of 

occurrence  rates  of  non-observable  events  such  as  the' age-specific  incidence 
of  prcclinical  disease. 


Significance  for  Cancer  Research  (NCP  Objective  ,5  Approach  3^ 
Project  Oificer:  Louis  P.  Creenberg 

Program:  Diagnosis  Site  Visit  Date:  5/3/76 

Technical  Review  Croup:  Diagnostic  Research  Advisory  Group 

Relevance  Review  Croup:  Cancer  Diagnosis  Steering  Committee 
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COHTRACT  RESEARCH  SUKHARY 


Title:  Determinst ion  of  Optimal  Frequency  of  Screening  Scretegiee 


Principal  Investigator: 

Name/Address 

Performing  Organisation: 


Dr.  Kichael  J.  Brennan 
Hichigen  Cancer  Foundation 
Detroit,  HI 


Contract  Humber:  HOI-C6-53907 

Starting  Date:  6/1/75  Expiration  Date:  6/31/77 

Coal:  To  develop  e means  whereby  the  optimal  frequency  of  acreening  can  be 

determined  for  early  cancer  of  various  anatomic  aitea  in  order  to  aaeure 
success  in  such  acreening  at  the  least  possible  coat  and  hatard  to  the  patient 
and  still  be  effective  in  reducing  death  from  cancer. 


Approach:  A team  of  clinicians,  pathologists,  statisticians,  operations 

researchers  and  epidemiologists  will  carry  out  extensive  investigation  and 
documentation  of  the  level  of  present  knowledge,  both  empirical  and  theore- 
tical on  the  following  five  factors:  (1)  the  natural  history  of  development 

of  the  disease;  (2)  the  incidence  of  the  disease  in  the  target  population; 

(3)  the  effectiveness  (sensitivity  and  specificity)  of  the  various  available 
screening  tests  at  each  stage  of  the  disease;  (4)  the  impact  (on  mortality) 
of  intervention  (treatment  during  each  stage  of  the  disease);  and  (5)  the  cost 
and  hazards  of  the  various  screening  tests.  Disease  models  will  be  developed 
and  auessed  for  sites  on  which  screening  data  already  exist,  such  as  colon, 
breast  and  cervical  cancer.  Lung,  bladder  and  prostatic  cancer  models  will 
also  be  undertaken  to  help  define  the  requisite  characteristics  of  screening 
techniques  for  these  diseases.  Through  appropriate  statistical  and  mathema- 
tical methods  these  models  will  be  used  to  suggest  general  ranges  or  minimum 
limits  on  the  performance  of  screening  tests  if  they  are  to  be  effective  in 
early  cancer  detection  and  reducing  cancer  mortality. 


Progress:  The  models  of  breast,  cervical,  and  colorectal  cancer  have  been 

modified  and  extended.  This  work  has  been  based  on  the  feedback  received  in 
the  preliminary  analysis  phase  of  the  project  completed  in  the  first  year. 

A Semi-Harkov  model  has  been  developed  that  incorporates  the  underlying  prin- 
ciples of  the  site-specific  analyses.  A decision  theoretic  framework  has 
been  used  to  analyte  the  number  of  tests  to  be  given  and  the  decision  rules 
to  be  followed  at  a given  screening  examination.  Finally,  literature  on  lung 
and  prostate  cancer  has  been  reviewed  as  a basis  for  formulating  the  analyses 
for  these  sites. 


Significance  for  Cancer  Research  (HCP  Objective  5,  Approach  4) 
Project  Officer:  Louis  P.  Greenberg 

Program:  Diagnosis  Site  Visit  Date:  5/3/76 

Technical  Review  Group:  Diagnostic  Research  Advisory  Group 

Relevance  Review  Croup:  Cancer  Diagnosis  Steering  Committee 
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CONTRACT  RESEARCH  SUMMARY 


Titlt:  Experiment  Co  Assess  the  Impact  of  Multi-site  Screening  on  Total  Cancer 

Mortality 


Principal  Invec t igator : 
Name/Addt  ess 

Performing  Organisation: 

Contract  Number:  NOl-CB-53864 

Starting  Date:  6/23/75 


Dr.  Dean  F.  Daviea 
University  of  Tenneaaee 
Memphis , TK 


Expiration  Date:  12/22/77 


Coal:  The  goal  of  this  project  ia  to  achieve  a design  that  can  be  put  to 

clinical  use  in  order  to  effectively  reduce  cancer  mortality. 

Approach:  A teen  has  been  established  with  expertise  in  the  fields  of  clini- 

cal  oncology,  radiology,  epidemiology,  and  statistics.  The  experimental 
design  will  be  developed  on  the  basis  of  available  knowledge  of  (1)  high-risk 
factors,  (2)  quality  of  screening  procedures,  (3)  variability  in  the  effec- 
tiveness of  present  day  treatment,  (6) 'cost,  (5)  compliance  with  follow-up 
examinations  and  follow  through  procedures,  (6)  aide  effects  of  treatments, 
(7)  incidence  rates,  (6)  prevalence  rates,  and  (9)  case  fatality  rates.  The 
rationale  for  the  experimental  design  will  be  expressed  in  a format  which 
makes  explicit  the  use  of  available  information  and  accepted  assumptions. 


Progress:  A randomized  experiment  has  been  designed  for  determining  the 

effectiveness  and  the  cost-benefit  of  multi-layered  screening  for  lung,  breast, 
colon/rectum,  cervical  and  endometrial  cancers.  For  this  purpose  s simulation 
model  has  been  constructed  and  tested,  and  the  optimum  age  groups,  optimum 
risk  levels,  markers,  and  end-points  have  been  specified. 

By  judicious  prescreening  by  quest ionnaire  the  composite  risk  levels  that 
are  necessary  to  exclude  the  low-rick  populations  and  to  obtain  a more  cost- 
effective  experiment  using  relatively  high  yield  populations  is  possible. 

The  experiment  would  test  the  validity  and  precision  of  the  risk  level 
est imetes. 

Acquisition  of  cost  estimstes  snd  completion  of  the  protocol  of  the  design 
should  be  completed  within  the  next  yeer.  Pretesting  of  selected  "nodes"  of 
the  Flow  Tree  Disgrsm  is  indicated  for  a reliable  estimate  of  the  magnitude 
snd  cost  of  the  experiment. 


I 


Significance  for  Cancer  Research  (NCP  Objective  5.  Approach  2) 
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CONTRACT  RESEARCH  SUMMARY 


Title:  Breast  Diagnosis:  Quantitative  Imaging  by  Ultrasound 


Principal  lnveat igator: 
Name/Address 

Performing  Organisation: 

Contract  Number:  N01-C6-64041 

Starting  Date:  6/30/76 


Dr.  James  P.  Creenleaf 
Mayo  Foundation 
Rochester,  MN 


Expiration  Date:  6/29/76 


Goal:  To  determine  if  images  representing  quantitative  distribution  of  basic 

mechanical  tissue  properties  or  acoustic  parameters  of  tissue  such  as  velocity, 
attenuation,  reflection,  impedance  and  scattering  can  be  useful  in  breast 
cancer  diagnosis  and  of  more  value  than  iMgea  representing  tissue  interfaces 
and  geometries  such  as  B-scans. 


Approach:  A transverse  radial  scanning  system  has  been  designed  and  constructed 

which  acquires  ultrasound  data  from  excised  tissues  and  patients  in  several 
nodes  including  echos  for  compound  B-scans,  t ime-of-f light  and  attenuation  data 
for  mathematical  reconstruction.  The  ability  of  acoustic  tissue  characterixa- 
tion  to  detect  and  dietinguish  exciaed  normal  and  diseased  tissues  is  being 
studied  by  comparing  results  from  visual  evaluation  and  computer-aided  feature 
extraction  and  pattern  recognition  of  the  various  acoustic  images  with  computer 
encoded  histologic  characteristics  obtained  from  microscopic  evaluation  of 
tissue  sections  removed  from  the  intact  organ.  Initial  studies  have  begun  of 
normal  and  diseased  breasts  in  vivo  in  selected  patients  and  the  resulting 
acoustic  images  are  being  compared  to  histology  obtained  from  breasts  of  those 
women  who  undergo  mastectomy. 

Progress:  Signal  preprocessing  systems  and  scanner  control  electronics  have 

been  designed  and  constructed.  Software  programs  for  data  acquisition  analysis 
and  display  are  being  written  and  documented.  Temperature  dependence  of 
acoustie  speed  in  various  tissue  components  of  breast  tissue  is  being  studied. 
Protocols  for  acquisition  of  patient  data  and  subsequent  tissue  analysis  are 
being  developed.  The  first  patients  have  been  scanned. 


Significance  for  Cancer  Research  (NCP  Objective  5 Approach  3.4) 

Project  Officer:  Bernice  T.  Radovich,  Ph.D.  , R.  Quentin  Blackwell,  Ph.D. 

Program:  Breast  Cancer  Diagnosis 

Technical  Review  Group;  Diagnostic  Radiology  Committee 
Relevance  Review  Group:  Breast  Cancer  Steering  Committee 

FY  77  Funds:  9137,000 
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CONTRACT  RESEARCH  SUMMARY 


Title:  Breast  Cancer  Tissue  Supply 

Principal  Investigator: 

Name /Address 

Performing  Organisation: 

Contract  Number:  NOi-CB-23867 

Starting  Date:  6/30/72 


Dr.  Paul  H.  O'Brien 

Medical  University  of  South  Carolina 

Charleston,  SC 


Expiration  Date:  6/29/78 


Coal:  To  obtain  tissue  and  blood  specimens  from  patients  with  breast  cancer 

(or  use  in  immunodiagnos t ic  assays. 

Approach:  At  the  time  of  surgery,  obtain  tumor  and  normal  breast  tissue. 

Obtain  serum  and  peripheral  blood  lymphocytes  before  surgical  therapy  and  at 
regular  intervals  thereafter.  These  specimens  are  shipped  promptly  to 
other  investigators  in  the  program  for  use  in  immunodiagnos tic  assays. 


Progress:  During  the  period  from  August  1,  1976  to  April  30,  1977,  there  were 

approximately  36  preoperative  blood  specimens  from  patients  vith  malignant 
breast  tumors,  36  malignant  breast  tumors,  85  blood  samples  from  patients  vith 
benign  breast  diseases,  36  follow- up  blood  specimens  on  patients  vith  malignant 
tumors,  and  169  blood  samples  sent  for  special  studies  on  patients  vith  breast 
cancer.  There  vere  5 benign  breast  tumor  samples  sent  during  this  period  of 
time.  Benign  blood  samples  and  tumors  vere  shipped  only  upon  request. 


Significance  for  Cancer  Research  (NCP  Objective  5^  Approach  3.6) 

Project  Officer:  Ronald  B.  Her barman,  M.D.  ^ 

Program:  Breast  Cancer  Diagnosis 

Technical  Reviev  Croup:  Breast  Cancer  Diagnosis  Committee 

Relevance  Reviev  Croup:  Breast  Cancer  Steering  Committee 

FY  77  Funds:  355,000 
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CORTUCT  U8CMCH  SUMMARY 


Title:  Immunological  Studies  of  Human  Hi— iry  Carcinoma 


Principal  Invss rigs tor : 

Ns— /Address 
Performing  Organise! ion: 

Contract  Number:  NOl-CB-23871 

Starting  Date:  6/20/72 


Dr.  Donald  M.  Karcus 

Albert  Einstein  College  of  Medicine 

Bronx , NY 


Expiration  Date:  6/19/78 


Goal:  (1)  To  identify  antigens  associated  with  breast  cancer  and  to  develop 

a quantitative  radioi— unoassay  (RIA)  for  use  in  immunodiagnos is  of  breast 
cancer;  and  (2)  to  study  the  correlation  between  in  vitro  assays  for  cell-medi 
ated  immunity  to  breast  tumors  and  the  clinical  status  and  course  of  patients, 
and  to  identify  antigens  that  elicit  cellular  i— unity. 

Approach:  ( l ) To  develop  antisera  specific  for  tia*>r -associated  antigens, 
purify  the  antigens  by  iamunoadsorbent  and  biochemical  techniques  and  to  use 
the  purified  antigens  in  a double-antibody  RIA.  (2)  To  make  extracts  of 
primary  breast  tumors  obtained  at  the  time  of  surgical  resection  and  to  test 
autologous  and  allogeneic  extracts  against  the  lymphocytes  of  the  pet  ierrt  by 
three  assays: — fa)  a -viral  plaque  assay  developed  by  Dr._B.  Bloom;  (b)  inhi- 
bition of  leukocyte  migration;  and  (c)  incorporation  of  thymidine. 


Progress:  (1)  Serum  ferritin  values  are  elevated  in  many  patients  with  breast 
cancer.  The  contractor  is  collaborating  with  the  NCI  in  evaluating  f'.rritin 
and  other  markers  in  the  immunodi agnosia  of  breast  cancer,  and  recently  as- 
sayed approximately  7S0  coded  sera.  The  statistical  analysis  is  not  complete, 
but  the  combination  of  ferritin  and  CEA  appears  to  be  very  promising.  Acidic 
isoferritins  have  antigenic  determinants  that  differ  from  normal  adult  liver 
and  spleen  ferritins.  An  RIA  for  acidic  isoferritins  was  devised  to  determine 
if  this  assay  detects  cases  of  breast  cancer  that  are  not  detected  by  our  stan 
dard  ferritin  RIA. 


Significance  for  Cancer  Research  (NCP  Objective  ^Approach  3.4) 

Project  Officer:  K.  Robert  Mclntire,  M.D.,  Bernice  T.  Rsdovich,  Ph.D. 

Program:  Breast  Cancer  Diagnosis  Site  Visit  Date:  2/5/76 

Technical  Review  Group:  Breast  Cancer  Diagnosis  Committee 

Relevance  Review  Group:  Breast  Cancer  Steering  Committee 

FY  77  Funds:  3110,738 


/ 
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CONTRACT  RESEARCH  SUMMARY 

Title:  Immunologic  Cross  Reaction*  Between  Breast  Cancer  and  Ha— ary  Tumor 

Virus 


Principal  Investigator : 

N’ame/Address 

Performing  Organ! tat  ion : 

Contract  Number:  N01-CB-74087 

Starting  Date:  7/1/77 


Dr.  Crace  B.  Cannon 
Litton  Bionetics,  Inc. 
Remington,  HD 


Expiration  Date:  6/30/78 


Coal:  To  perform  the  leukocyte  migration  inhibition  (LMl)  aaaay  for  the 

detection  of  aouae  mammary  tuaor  virua  (MKTV)  and  aaeociatcd  (gp-32)  antigena 
to  aacertain  the  uaefulneia  of  CHI  aaaaya  for  the  early  diagnoais,  aonitoring 
and  prognostic  predictability  of  breaat  cancer. 

Approach:  Breaat  cancer  patienta  (prior  to  biopsy  and  post  aastectoay), 

benign  disease  patienta  (pre  and  post  biopsy),  patienta  with  other  types  of 
cancers,  patienta  with  gynecological  disease  and  healthy  female  controls  will 
be  tested  under  code  with  MKTV  and  gp-32.  Antigen  controls  will  be  gp-70, 
other  coded  glycoproteins,  glycoprotein  subunits,  a 3N  KC1  extract  of  MCF-7 
and  an  extract  of  a lymphocyte  pool  from  several  normal  individuals,  and 
nunps  antigen. 

Progress:  hew  Contract 


Significance  for  Cancer  Research  (HCP  Objective  5 Approach  3.4) 
Project  Officer:  Bernice  T.  Radovich,  Ph.D. 

Program:  Breast  Cancer  Diagnosis  Site  Visit  Date:  1/11/77 

Technical  Review  Group:  Breast  Cancer  Diagnosis  Committee 
Relevance  Review  Group:  Breast  Caocer  Task  Force  Steering  Committee 
FY  77  Funds:  $1J8,337 


726 


CONTRACT  RESEARCH  SUMMARY 

Title:  Pathology  Laboratory  for  Cooperative  Clinical  Studies 


Principal  Investigator: 

Name/Address 

Performing  Organisation: 

Contract  Number:  N01-CB-80704 

Starting  Data:  3/18/68 


Or.  Gilbert  H.  Priedell 
St.  Vincent  Hospital 
Worcester,  KA 


Expiration  Date:  A/17/78 


Coal:  To  identify  and  define  pathologic  prognostic  features  in  cases  acces- 

stoned  in  the  Priaary  Therapy  of  Breast  Cancer  Study;  to  study  these  features 
in  coaparable  pathologic  Material  froa  British,  Japanese,  and  Hewaiian-Japanese 
breast  cancer  patients;  and  to  correlate  this  information  with  clinical  and 
other  laboratory  data  from  these  cases. 


Approach:  The  pathologic  material  collected  at  the  Central  Pathology  Laboratory 

from  the  Collaborating  Clinical  Centers,  and  that  subsequently  received  from 
British,  Japanese,  and  Hawaiian-Japanese  sources,  has  been—and  is  being-- 
reviewed  without  knowledge  of  the  clinical  findings  or  other  laboratory  data, 
after  which  the  correlations  are  carried  out.  Subsequent  to  the  initial  cor- 
relative efforts,  the  pathologic  material  it— and  will  be— reviewed  again  in 
an  attempt  to  pinpoint  findings  of  particular  importance. 


Progress:  The  tumor  type  and  grade,  nuclear  grade,  and  presence  of  blood  ves- 

sel invasion  at  the  primary  tumor  site,  and  the  presence  of  regional  lymph  node 
involvement  hsve  been  determined  in  381  cases  and  a report  defining  the  study 
has  been  published.  A report  of  some  clinico-pathologic  correlations  was  pre- 
sented at  the  Kay  1977  A SCO  meeting  in  Denver  and.  a manuscript  has  been  sub- 
mitted for  publication.  A workshop  on  sinus  histiocytosis  utilising  material 
from  the  Central  Pathology  Laboratory  was  carried  out  and  a report  has  been 
submitted  for  publication.  A review  of  sinus  histiocytosis  in  the  381  cases 
is  in  progress.  A joint  review  with  other  pathologists  of  sinus  histiocytosis 
in  axillary  lymph  nodes  from  Japanese,  Hawaiian-Japanese,  and  British  breast 
cancer  patients  has  been  completed  and  a manuscript  is  in  preparation.  A 
detailed  review  of  all  axillary  lymph  nodes  in  radical  mastectomy  specimens 
from  Japanese  patients  treated  five  or  more  years  at  the  National  Cancer  Center 
Hospital  in  Tokyo  is  almost  completed. 


Significance  for  Cancer  Research  (NCP  Objective  3.  Approach  3.4) 

Project  Officer:  Ihor  J.  Kasnyk,  Ph.D. 

Program:  Breast  Cancer  Diagnosis 

Technical  Review  Group:  Breast  Cancer  Diagnosis  Committee 

Relevance  Review  Group:  Breast  Cancer  8teering  Committee 

FY  77  Funds:  0 (Mo  Cost  Extension) 
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CONTRACT  R£ SEARCH  SUMMARY 


Title:  NCI  Sera  Bank  Facility  for  the  Breast  Cancer  Task  Force 


Principal  Invest igator: 
Name /Address 

Performing  Organisation: 


Dr.  Alan  Schutt 
Mayo  Foundation 
Rochester,  MN 


Contract  Number:  NOl-CB-23879b 

Starting  Date:  9/1/77  Expiration  Date:  8/31/78 


Coal:  To  establish  and  maintain  a storage  facility  for  serum  specimens  to 

be  used  by  the  Breast  Cancer  Task  Force  in  a program  designed  to  search  for 
biological  markers  in  breast  cancer. 


'Approach:  Sera  specimens  will  be  secured  from  breast  cancer  patients,  benign 

disease  patients,  controls  and  from  a screening  population,  under  separate 
contracts  setting  up  a patient  resource.  The  arterial  will  be  processed, 
recorded  and  stored  in  -70*C  deep  freecers  under  easily  retrievable  conditions 
with  all  clinical  data  available.  It  will  be  used  in  the  search-  for  and 
verification  of  new  breast  cancer  markers. 


Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  2 Approach  5.4) 

Project  Officer:  Ihor  J.  Masnyk,  Ph.D. , Bernice  T.  Radovich,  Ph.D. 

Program:  Breast  Cancer  Diagnosis 

Technical  Review  Croup:  Breast  Cancer  Biological  Markers  Group 
Relevance  Review  Croup:  Breast  Cancer  Steering  Committee 
FY  77  Funds:  891,600 
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CONTRACT  USEARCH  SUMMARY 

Title:  Prognostic  Factors  for  Disseminated  Cancer  in  Patients  with  Early 

Breast  Cancer 


Principal  Investigator: 
Name/Address 

Performing  Organisation: 

Contract  Number:  HO1-CB-74097 

Starting  Date:  8/1/77 


Dr*  Paul  Peter  Rosen 
Memorial  Hospital 
New  York,  NY 


Expiration  Date:  7/31/78 


Coat:  To  determine  the  frequency  of  subsequent  metastatic  breast  cancer  in 

a group  of  females  with  "early**  invasive  carcinoma  and  to  identify  those 
clinical  and/or  pathologic  features  or  groups  of  features  that  are  indicators 
of  a high  or  low  risk  for  dissemination  of  carcinoma. 


Approach:  A study  population  of  250  women  with  primary  infiltrating  breast 

carcinomas  1.0-2. 0 cm  in  diameter,  also  a subset  of  100  women  with  malignant 
tumors  1 cm  or  less  in  diameter  will  be  identified  in  a retrospective  study 
(1960-1968)  and  followed  for  at  least  10  years.  These  patients  will  have 
been  treated  by  at  least  a modified  radical  mastectomy  and  been  found  to  have 
negative  lymph  nodes.  The  relationships  observed  between  pathologic  and 
clinical  data  and  survival  will  be  evaluated  in  order  to  identify  those  fac- 
tors associated  with  a high  and  low  frequency  of  recurrence. 


Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  5^  Approach  5.4) 

Project  Officer:  Bernice  T.  Radovich,  Ph.D. 

Program:  Breast  Cancer  Diagnosis  Site  Visit  Date:  4/12/77 

Technical  Review  Croup:  Breast  Cancer  Diagnosis  Committee 
Relevance  Review  Croup:  Breast  Cancer  Task  Force  Steering  Committee 
FY  77  Funds:  $70,031 
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CONTRACT  RESEARCH  SUMMARY 

Title:  Biochemical  Analysis  of  Husun  Breast  Cyst  Fluid  (BCF) 

Principal  Investigator:  Dr.  Horton  K.  Schwartz 


Name/Address 
Performing  Organization: 


Contract  Number:  NOl-CB-53853 
Starting  Date:  6/30/75 

Coal:  To  establish  the  biochemical  and 
BCF;  to  search  for  a marker  which  might 
tion  of  cysts,  their  treatment,  and  the 
cancer . 


Sloan~Kettering  Institute  for 
Cancer  Research 
New  York,  NY 


Expiration  Date:  9/14/78 

immunochemical  composition  of  human 
be  useful  in  understanding  the  forma- 
risk  of  patients  with  cysts  to  develop 


Approach:  BCF  from  patients  with  cystic  mastopathy  will  be  analyzed  for  poly- 

peptide and  steroid  hormones,  tumor-associated  antigens,  enzymes,  lipids, 
minerals  and  trace  elements.  These  data  will  be  correlated  with  each  other 
and  with  the  demographic  informat  ion.  Fluid  will  be  analyzed  from  patients 
with  recurrent  cysts  and  clinical  follow-up  will  be  obtained  on  all  patients. 

Progress:  At  of  March  23,  1977,  detailed  analysis  had  been  carried  out  on  BCF 

from  589  patients.  Seventy-two  of  these  patients  have  had  recurrent  cysts  and 
additional  specimens  submitted  for  analysis  since  their  initial  aspiration.  As 
previously  noted,  the  concentrations  in  many  BCF  specimens  of  CEA,  o-fetopro- 
tein,  B-subunit  hCC,  calcium,  copper,  zinc,  total  protein,  albumin,  cholesterol, 
phosphohexose  isomerate,  Y~glutamyl  transpeptidase,  g-glucuronidsse,  lactic 
dehydrogenase,  amylase,  dehydroisotndrosterone,  androtterose,  and  their  sulfates 
sre  many  fold  the  concentrations  of  these  constituents  found  in  serum.  Corre- 
lation of  BCF  concentrations  for  many  of  these  constituents  between  patients 
were  found  to  be  significant.  The  specimen  variation  was  much  less  in  specimens 
from  the  same  patient  obtained  either  et  the  same  time  or  on  subsequent  aspira- 
tion than  that  from  patient  to  patient.  Notwitha tending  the  large  BCF  to  serum 
gradient,  isotope  studies  have  indicated  a alow  influx  and  efflux  of  the 
steroid*  into  the  cyat  fluid.  The  fluid  appears  to  contain  material  both  of  a 
secretory  nature  and  that  resulting  from  cell  breakdown. 


Significance  for  Cancer  Research  (NCP  Objective  £ Approach  5.4) 

Project  Officer;  Bernice  T.  Radovich,  Ph.D.,  R.  Quentin  Blackwell,  Ph.D. 
Program:  Breast  Cancer  Diagnosis  Site  Visit  Date:  5/5/77 

Technical  Review  Croup:  Breast  Cancar  Diagnosis  Committee 

ReLevtnce  Review  Croup:  Breast  Cancer  Steering  Committee 

FY  77  funds:  $98,060 
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CONTRACT  RESEARCH  SUMMARY 


Title:  Evaluation  of  Serua  LDH  IiMtujrMi  in  Homo  with  Breast  Tumors 


Principal  Investigator: 

Naaa/Addrese 

Performing  Organisation: 

Contract  Humber:  NOl-CB-53855 

Starting  Date:  6/ JO/7 5 


Dr.  Ervin  J.  Havry levies 

Mercy  Hospital  and  Medical  Center 

Chicago,  IL 


Eapiration  Date:  9/14/78 


Coal:  To  determine  if  a highly  reproducible  LDH  isoenayme  test  can  be 

utilised  ae  a diagnostic  Mrker  for  breast  cancer. 


Approach:  Blood  will  be  drawn  on  800  patients  vith  breast  disease,  including 

malignant  and  benign  tuaors,  end  patients  vith  other  gynecological  problems. 
Emphasis  will  be  pieced  on  securing  serum  samples  prior  to  surgery.  Patient 
cooperation  will  be  requested  when  presenting  for  maamographic  examination,  and 
when  available,  LDH  isoentyme  patterns  will  be  correlated  with  the  mammogram 
report.  Longitudinal  sampling  following  the  course  of  disease  will  be  pursued. 
In  addition  to  these  patients,  blood  froai  200  vosen  clinically  free  of  breast  v 
disease  will  be  obtained  as  control.  All  aaaples  will  be  coded  iswediately; 
laboratory  personnel  will  not  have  access  to  the  code.  Serua  LDH  isoentyme 
patterns  will  be  resolved,  evaluated  and  classified  as  Ca  Type  or  N Type 
(noraal),  the  latter  including  normal,  benign  breast  tuaor,  breast  cancer  in 
reaission  (pos t-surgical).  After  eubaission  of  evaluations,  the  data  will  be 
compared  with  the  tuaor  classification  to  assess  the  correctness  of  diagnosis 
and  to  determine  if  other  correlations  can  be  made  vith  relationship  to  nodal 
involveaent,  aetastases,  cell  type,  etc. 


Progress:  In  excess  of  950  blood  eeaples  have  been  collected  and  electropho- 

resed  and  densitoaetry  completed.  All  aaaples  are  processed  minimally  as 
duplicate  determinations  utilising  10  pi  serum.  Based  on  currently  established 
criteria,  preliminary  diagnosis  on  850  samples  has  been  completed  and  correla- 
ted vith  the  pathology  diagnosis.  These  data  indicate  the  following  correct 
correlations:  noraals  79X;  dysplasia,  etc.  70X;  fibroadenoma  74X;  fibrocystic 
disease  68X;  and  pre-surgical  carcinoma  701.  Sixty-seven  postoperative  serua 
saaples  were  obtained  in  the  acquisition  group,  201-700.  Of  this  number,  51 
patients  had  no  evidence  of  disease  clinically  and  42  patients  were  reported 
LDH  negative;  correlation  value  83Z.  Of  the  remaining  16  clinically  positive 
patients,  11  patients  exhibited  positive  LDH  patterns;  correlation  value  69X. 
Maamographic  diagnosis  is  correlated  at  a level  of  85X* 


Significance  for  Cancer  Research  (NCP  Objective  5.  Approach  5.4) 

Project  Officer:  Ronald  B.  Her barman,  M.D. , Bernice  T.  Radovich,  Ph.D. 

Prograa:  Breast  Cancer  Diagnosis  Site  Visit  Date:  10/26/76 

Technical  Review  Croup:  Breast  Cancer  Diagnosis  Coamittee 

Relevance  Review  Croup:  Breast  Cancer  Steering  Committee 

FY  77  Funds:  $34,440' 
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CONTRACT  RESEARCH  SUMMARY 


TitU:  Longitudinal  Studita  of  Biologic  Markers  in  Braaat  Cancar  Patients 


Principal  Investigator; 
Nastt/Address 

Performing  Organisation: 

Contract  Number;  N01-CB-74086 
Starting  Date:  8/1/77 


Dr.  Howard  K.  Suasman 

Stanford  University  Medical  Center 

Stanford,  CA 


Expiration  Date:  7/31/78 


Coal:  To  assay  human  breast  cancer  tissue  and  sera  prior  to  mastectomy  and 

throughout  the  clinical  course  of  the  disease  for  potential  markers  to 
determine  how  effective  such  markers  would  be  for  early  detection  of  breast 
cancer  and  its  recurrence  and  to  gain  an  understanding  of  the  relationship 
between  the  concentration  of 'the  marker  substances  in  the  individual  tumor 
and  in  the  serum  levels  of  the  host. 


Approach:  Tuswr  and  sera  of  patients  presenting  initially  for  diagnosis  and 

primary  therapy  (category  1)  will  be  assayed  for  the  fetoplacental  proteins, 
i.e.,  placental  alkaline  phosphatase  (PAP),  human  chorionic  gonadotropin 
(hCG)  o and  I,  human  placental  lactogen  (hPL)  and  carcinoembryonic  antigen 
(CEA),  and  tests  on  sera  will  be  repeated  sequentially  every  three  months. 
Patients  developing  recurrences  (categories  2 and  3)  will  be  included  with  a 
study  population  from  the  Northern  California  Oncology  Croup.  Another  objec- 
tive of  the  study  will  be  to  identify  new  ectopically  synthesised  placental 
membrane  proteins  which  may  be  common  to  both  trophoblasts  and  neoplastic 
breast  tumor  cells. 


Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  5 Approach  3.4) 
Project  Officer:  Bernice  T.  Radovich,  Ph.D. 

Program:  Breast  Cancer  Diagnosis  Site  Visit  Date:  4/4/77 

Technical  Review  Croup:  Breast  Cancer  Diagnosis  Committee 

Relevance  Review  Group:  Breast  Cancer  Task  Force  Steering  Committee 

FY  77  Funds:  $111,650 
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COntACT  USURCB  SUKHAKT 

Ticlt:  Longitudinal  Studios  of  Biologic  Markers  in  Iraaat  Ctocar  Patients 

Principal  Investigator:  Dr<  Horton  R,  Schwarts 

Mame/Addrees  Sloan-Ket taring  Xnatituta  for  Canctr 

Performing  Organisations  Research 

Haw  York,  IT 

Contract  Humber:  M01-CS-74206 

Starting  Data:  S/1/77  Expiration  Data:  7/31/78 

Coal:  To  assay  huaan  braaat  cancar  tissua  and  aara  prior  to  mastectomy  and 

throughout  tha  clinical  course  of  tha  diaaata  for  potential  markers  to 
determine  how  affective  such  markers  would  be  for  early  detection  of  braaat 
cancar  and  its  recurrence  aod  to  gain  an  understanding  of  the  relationship 
between  the  concentration  of  the  marker  substances  in  tha  individual  tumor 
and  in  the  serum  levels  of  the  host. 

Approach:  Serum  and  tissue  specimens  from  patients  entering  for  diagnosis 

and  for  primary  therapy  will  be  assayed  for  carclnoembryonic  antigen  (CEA) , 
•ialytranaferase,  phoephohexoae  isomerate  (PHI)  and  spermine,  ferritin,  lac-* 
tic  dehydrogenase  (LDH)  sad  Its  isoensymes,  glucose-6-phoephste  dehydrogenase 
(C6FD)-t issue  only  as  a reference,  R-hCC,  r*glutamyl transpeptidase  and  o- 
fetoprotein  and  IgA,  Total  protein  and  DMA  will  also  be  determined  to  serve 
as  points  of  reference*  Sera  specimens  will  be  collected  prior  to  surgery, 
before  discharge  and  then  sequentially,  every  three  months  the  first  year 
aod  every  six  months  thereafter.  For  those  with  no  recurrences,  specimens 
will  be  collected  on  a yearly  basis.  Tissue  will  be  obtained  at  time  of 
biopsy  and  mastectomy.  Should  recurrences  follow,  metastastlc  tissue  would 
undergo  the  same  testing  procedure.  During  the  first  year  approximately  150- 
180  patients  with  primary  breast  cancer  and  an  additional  50  patients  with 
benign  disease  will  be  entered  into  the  study,  TWenty  to  twenty-five  speci- 
mens of  normal  breast  tissue  (from  autopsy  specimens)  will  also  be  assayed. 
Tissue  and  serum  biochemical-immunochemical  data  will  be  compared  and 
changes  aod  dlffereocea  related  to  the  clinical  status  of  the  patient. 

Progress:  New  Contract 


Significance  for  Cancer  Research  (MCP  Objective  5 Approach  5,4) 
Project  Officer:  Bernice  T,  Eadovlch,  Ph,D, 

Program:  Brasst  Cancer  Diagnosis  Site  Visit  Date:  4/12/77 

Technical  Review  Croup:  Breast  Cancer  Diagnosis  Committee 
Relevance  Review  Croup;  Breast  Cancer  Task  Force  8teering  Committee 
PY  77  Funds:  $97,300 


788 


CONTRACT  RESEARCH  SUMMARY 


Tide:  Biologic  Markers  in  Breast  Cancer:  Patient  Resource 


Principal  Investigator: 
Name/Address 

Performing  Organicat ion: 


Dr.  Leslie  V.  Whitney 
Wilaington  Medical  Center 
Wileington,  DC 


Contract  Number:  NOl-CB-74137 

Starting  Date:  9/1/77  Expiration  Date:  8/31/78 


Coal:  The  aia  of  this  project  is  to  develop  a Breast  Cancer  Task  Force 

speciaen  resource,  nacely  for  blood  froa  breast  cancer  patients  and  controls 
to  be  utilised  in  a search  for  and  verification  of  new  breast  cancer  Barkers. 


Approach:  Thirty  ailliliters  of  blood  will  be  collected  froa  breast  disease 

patients  who  are  scheduled  to  undergo  biopsy  and/or  primary  surgery  for 
breast  lesions  prior  to  surgery.  Another  speciaen  will  be  collected,  when 
feasible,  5-10  days  postoperat ive ly  from  the  sasw  patient.  Specimens  vi 1 l be 
stored  at  -70*C,  then  shipped  to  NCI  designated  blood  bank  facility  with 
appropriate  clinical  data. 

Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  J5  Approach  5.4) 

Project  Officer:  Ihor  J.  Masnyk,  Ph.D.,  Bernice  T.  Radovich,  Ph.D. 

Program:  Breast  Cancer  Diagnosis 

Technical  Review  Croup:  Breast  Cancer  Biologic  Markers  Croup 
Relevance  Review  Group:  Breast  Cancer  Steering  Committee 
FY  77  Funds:  $30,700 


784 


CONTRACT  RESEARCH  SUMMARY 


Title:  Biologic  Markers  in  Sreaat  Cancer:  Patient  Resource 


Principal  Invest igator : 
Meee /Address 
Perforaing  Organisation: 


Dr.  Ned  D.  Nodes 
Cancer  teaearch  Center 
Columbia,  MO 


Contract  Number:  N01-CB-74138 

Starting  Date:  9/1/77  Expiration  Date:  8/31/76 


Coal:  To  serve  as  a breast  Cancer  Task  Force  specimen  resource,  i.e,  blood 
fro*  breast  cancer  patients  and  controls  to  be  utilised  in  a search  (or  and 
verification  of  new  breast  cancer  Barkers* 


Approach:  Thirty  Milliliters  c f blood  will  be  collected  f roe  all  Breast 

Cancer  Detection  Deeonstratio i Projects  screenees  (approximately  600  per 
■onth).  One  30-el  postoperative  specimen  will  also  be  collected  (roe  post- 
biopsy cases  within  the  first  month.  Another  specimen  will  be  collected 
froe  previous  donors  at  one  year  anniversary.  All  blood  will  be  stored  at 
-70*C,  then  shipped  to  NCI  designated  blood  bank  facility  with  appropriate 
clinical  data.  This  project  will  consist  of  a two-year  collection  and 
three-year  follow-up  period. 

Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  5^  Approach  3.4) 

Project  Officer:  Ihor  J.  Hasnyk,  Ph.D.,  Bernice  T.  Radovich,  Ph.D. 

Prograa:  Breast  Cancer  Diagnosis 

Technical  Review  Croup:  Breast  Cancer  Biologic  Markers  Croup 
Relevance  Review  Croup:  Breast  Cahcer  Steering  Committee 
FY  77  Funds:  $62,700 


786 


CONTRACT  RESEARCH  SUMMARY 

Tit  It:  Biological  Markers  in  Breast  Cancer:  Patient  Resource 


Principal  Investigator: 

Name /Add rets 

Performing  Organisation: 

Contract  Number:  NOl-CB-74213 

Starting  Date:  9/15/77 


Dr*  Harold  E*  Bovman 
Butterworth  Hospital 
Crand  Rapids,  Ml 


Expiration  Date:  9/14/78 


Coal:  To  develop  a Breast  Cancer  Task  Porco  specimen  resource,  naaely  for 
blood  froa  breast  cancer  patients,  benign  disease  patients  and  controls  to 
be  utilised  in  a search  for  and  verification  of  new  breast  cancer  Barkers. 


Approach:  Thirty  ailliliters  of  blood  will  be  collected  froa  breast  disease 

patients  who  are  scheduled  to  undergo  biopsy  and/or  priaary  surgery  for  breast 
lesions  prior  to  surgery.  Another  speciaen  will  be  collected,  when  feasible, 
5-10  days  postoperatively  froa  the  saae  patient.  Specimens  will  be  stored  at 
-70*C,  then  shipped  to  NCI  designated  blood  bank  facility  with  appropriate 
clinical  data. 


Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  5 Approach  5.4) 

Project  Officer:  Ihor  J.  Masnyk,  Ph.D.,  Bernice  T»  Radovich,  Ph.D, 

Progtaat  Breast  Cancer  Diagnosis 

Technical  Review  Group:  Breast  Cancer  Biologic  Markers  Group 
Relevance  Review  Group:  Breast  Cancer  Steering  Commit  tea 
FY  77  Funds:  $19,900 


786 


CONTRACT  RESEARCH  SUMMARY 

Till*:  Application  of  Plow  System  Methods  of  Coll  Analysis  and  Sorting  to 


Csncar  Screening 

Principal  Investigator: 
Name/Address 

Performing  Organisation: 


Dr.  Paul  Hul tansy 
ERDA  --  Los  Alamos  Scientific 
Laboratory 
Us  Alamos , NM 


Contract  Humber:  Y01-CS-603H 

Starting  Date:  4/1/71  Expiration  Date:  4/30/76 

Coal:  Automation  of  clinical  cytology  screening  and  diagnosis. 

Approach:  The  contractor  shall  (1)  collaborate  with  Battalia  Institute 

eo  study  light  scattering  and  diffraction,  (2)  evaluate  improved  methods 
of  data  acquisition  and  analysis  applicable  to  mult iptrameter  flow 
systems,  (3)  implement  and  test  a dual  laser  sorter  using  an  added  UV 
krypton  laser  and  new  stains,  and  (4)  evaluate  improved  computer  interface 
for  existing  sorter. 

Progress:  The  contractor  has  obtained- a large  number  of  gynecologic 

specimens  for  trttich  some  dispersal,  fixation,  and  staining  techniques 
have  been  developed.  The  serif lavin-feulgen  procedure  for  DMA  staining, 
mithramycin  as  a rapid  DMA  stain,  propidium  iodide  and  fluorescein 
isothiocyanate  as  a simultaneous  DMA-protein  staining  technique, 
narrow  angle  light  scatter,  multi-angle  light  scatter,  t ime-of-f light , 
and  Coulter  volume  parameters  have  been  implemented  on  flow  systema. 

These  show  high  potential  as  useful  parameters  in  gynecologic  cancer 
screening.  The  contractor  has  also  made  major  improvements  in  the 
electronic  cell  sorting  technology  which  will  be  used  to  demonstrate" 
the  correlation  between  these  parameters  and  the  morphology. 

A dual  laser  sorter  has  been  constructed  and  will  be  tested  using  a 
number  of  f luorochromee . Improved  computer  interface  is  undergoing 
analysis.  The  collaborative  work  with  Crumman  Aerospace  Corporation 
has  been  concluded. 


Significance  for  Cancer  Research  (KCP  Objective  5^  Approach  5.3) 

The  use  of  a very  rapid  sero-resolution  automated  screening  system  in 
clinical  cytodiagnosis  will  allow  greater  availability  of  these  services 
to  a much  larger  population  with  improved  diagnostic  accuracy. 

Project  Officer:  Bill  Bunnag,  Ph.D. 

Program:  Cytology  Autoaution  Site  Visit  Date:  1/5/77 

Technical  Review  Group:  Cytology  Automation  Committee 

Relevance  Review  Croup:  Cancer  Diagnosis  Steering  Committee 

FY  7?  Funds:  $360,000 


737 


CONTRACT  RESEARCH  SUMMARY 


Title  Slit-Scan  Technique  at  Center  Prescreening  Automated  System  in 


Cytology 

Principal  Investigator: 

Name/Address 

Performing  Organisation: 


Dr.  Leon  L.  Vhceless,  Jr* 
University  of  Rochester 
Rochester,  NY 


Contract  Number:  N01-CB-33862 

Starting  Date:  3/19/74  Expiration  Date:  3/18/78 


Coal:  Automation  of  clinical  cytologic  screening  and  diagnosis. 


Approach:  The  contractor  will  evaluate  the  V1DIC0N  imaging  system.  The 

system  is  interfaced  to  the  slit-scan  flow  instrument  as  a means  of  imaging 
cells  as  they  pass  through  the  flow  chamber*  Causes  of  false  alarms  will 
be  determined  using  this  systcb  and  ways  of  eliminating  them  will  be 
attempted. 


Progress:  A second  bench  mark  study  was  completed  to  evaluate  a new  sample 

preparation  technique*  The  false  alarm  rate  was  reduced  considerably*  Two 
images  of  an  individual  cell  taken  from  different  angles  can  now  be  corre- 
lated with  that  particular  cell's  slit-scan  contour.  In  this  manner  cells 
which  cause  false  alarm  signals  can  be  imaged  and  investigations  into 
possible  ways  to  eliminate  these  false  alarms  can  be  conducted* 


Significance  for  Cancer  Research  (NCP  Objective  5^ Approach  5.4) 

The  development  of  a flow-through  screening  system  for  cervical  cytology 
will  allow  greater  accuracy,  speed  and  availability  in  screening  and 
diagnosis  of  cancerous  and  precancerous  lesions* 

Project  Officer:  Mary  Cassidy 

Program:  Cytology  Automation  Site  Visit  Date:  6/23/75 

Technical  Review  Croup:  Committee  on  Cytology  Automation 

Relevance  Review  Croup:  Cancer  Diagrosis  Steering  Committee 

FY  77  Funds:  $368,741 


788 


CONTRACT  RESEARCH  SUMMARY 


Title:  Hew  Stein*  and  Other  Optical  Marker*  Useful  for  Cynecologic 

Specimens 


Principal  Investigator: 
Naae/Address 

Performing  Organisation: 

Contract  Humber:  Y01-CB-40300 

Starting  Date:  6/1/74 


Dr*  Brian  H.  Kayall 

CRD  A - Levrence  Live  more  Laboratory 

Livermore,  CA 


Expiration  Date:  6/29/77 


Coal:  Development  and  preliminary  clinical  testing  of  staina  useful  in 

differentiating  normal  from  non-normal  cytopathological  material. 


Approach:  Utilising  the  unique  combination  of  flow-sorting  and  image- 

processing  expertise,  the  contractor  will  evaluate  specimen  preparation 
and  staining  techniques  on  clinical  samples*  The  ability  to  evaluate 
specimens  at  both  sero  and  medium  to  high  resolution  will  assure  the 
mutual  compatibility  of  preparative  techniques  and  safeguard  the  diagnostic 
value  of  samples  prepared  for  automated  systems* 


Progress:  Clinical  specimens  have  been  collected  and  used  for  production 

of  monodiaperae  cell  suspensions.  The  cells  are  treated  by  mechanical 
means,  e«g.»  syringing  and  chemicals,  and  by  ensymea  and  toxins.  Celia 
of  various  types  have b*in  photographed  and  mapped  for  quantitative 
cytochemistry.  The  approach  ensures  that  specific  ceil  types  are . analysed, 
as  the  CYDAC  is  employed  to  digitise  and  compile  data  on  these  cells. 
Correlation  between  data  and  selected  cells  can  be  made  since  each  cell 
was  previously  photographed  and  recorded.  Cells  in  suspension  are  also 
quantitatively  analysed  by  the  LLL  flow  aicrofluorometer.  Data  have 
been  obtained  pertaining  to  different  fluorescent  properties  of  the 
various  cell  types.  More  samples  are  being  analysed.  Several  fluorochromes 
have  been  evaluated  for  their  potential  usefulness  in  cell  differentiation. 
These  include:  Asure  A-Puelgen,  naphthol  yellow  S,  BMB  (4-bro*omethyl-7- 

methoxy-2-oxo-2B-benspyran) , and  chromoaycin  A3.  A dual  laser  flow  system 
has  been  implemented  and  will  be  used  to  study  cytochemical  probes  for 
chromatin  structure. 


Significance  for  Cancer  Research  (RCP  Objective  b_  Approach  5.3) 

Development  and  evaluation  of  techniques  to  rapidly  screen  cell  populations 
for  premalignant  and  malignant  cells. 

Project  Officer:  Bill  Bunnag,  Ph.D* 

Program:  Cytology  Automation  Site  Visit  Date:  5/14/76 

Technical  Review  Group:  Committee  on  Cytology  Automation 

Relevance  Review  Group:  Cancer  Diagnosis  Steering  Committee 

FY  77  Funds:  6390,466 


L 


789 


CONTRACT  M SEARCH  SUMMARY 


Title;  Development  of  Hematoxylin  Substitutes  for  Staining  of  Tiaauta  and 
Exfoliated  Call* 


Principal  Invaatigator : 

Name/Address 

Performing  Organiaation: 

Contract  Number:  NOl-CB-43912 

Starting  Data:  1/11/74 


Dr.  Ralph  D.  Lillia 
Louisiana  Stata  Univarsity 
Raton  Rouge,  LA 


Expiration  Data:  1/10/79 


Coal:  Development  of  hematoxylin  aubatitutaa  for  diagnostic  staining  of 

tissues  and  exfoliativa  calls. 


Approach:  (1)  Synthesise  various  classes  of  mordant  dyes  or  obtain  same  from 
either  specific  manufacturers  or  from  the  archives  of  the  Biological  Stain 
Commission.  (2)  Perform  studies  on  various  tissues  vith  coabi nations  of 
dyes  obtained  to  achieve  staining  in  accordance  vith  criteria  satisfactory 
to  the  Project  Officer  and  to  the  Biological  Stain  Commission's  certification 
criteria.  O)  Procure  saaplas  of  possibly  suitable  aordant  dyes  offering 
blue  or  black  mordant  colors  vhich  aay  be  suitable  to  replace  heaatoxylin  in 
one  or  aore  of  its  histological  staining  uses.  (4)  Subject  such  saaplas  to 
the  usual  tests  applied  by  the  Biological  Stain  Commission  for  the  certifi- 
cation of  heaatoxylin.  (5)  Apply  favorable  test  results  to  routine  surgical 
diagnostic  material,  in  Papanicolaou  aaaar  diagnosis,  and  in  other  staining 
procedures  applicable  to  the  differential  diagnosis  of  various  cancers, 
evaluating  results  in  each  case  in  comparison  of  previously  standard  hema- 
toxylin procedures  and  vith  the  beat  of  the  previously  proposed  substitutes. 

Progress:  Synthesis  and  testing  are  on  schedule  as  outlined  above. 


Significance  for  Cancer  Research  (NCP  Objective  5^  Approach  5.3) 

Stain  development  is  essential  to  the  cytological  diagnosis  of  cancer. 

Project  Officer:  H.  P.  Stanton,  M.D. 

Program:  Cytology  Automation 

Technical  Reviev  Group:  Ad  Hoc  Committee  Laboratory  of  Pathology 

Relevance  Reviev  Group:  Cancer  Diagnosis  Steering  Committee 

FY  77  Funds:  $48,911 


740 


COffTMCT  UUAIC8  IOOUBY 


Title : Mirkirt  for  Oottctioo  of  Aksoraal  Cervical  Cells  by  Optical  Hat  hod* 


Principal  Investigator: 
Haae/Addreas 
Performing  Organisation: 


Dr*  I*  D.  Ha l para 
Polysclences*  Inc. 
Harrington*  PA 


Contract  Nuaber: 
Starting  Data: 


HOl-CB-43943 

6/1/74 


Expiration  Data:  3/31/77 


Coal:  Chan i cal  synthesis  and  preliminary  tasting  of  Barkers  for  clinical 

specimens. 


Approach:  The  contractor  will  produce  absorptive  and  fluorescent  dyes  to 

stoichioaatrically  quantitate  aacroaolecules,  ensyaatic  activity  and  antigen- 
antibody  systeaa  suggested  by  basic  scientific  research  to  be  of  potential 
utility  in  distinguishing  human  malignant  and  preaalignant  cells  froa 
non-neoplastic  cells  in  automated  cytopathologic  screening  instruments. 

Progress:  The  Contractor  has  produced  various  sised  fluorescent- labeled 

aicrospheres  vith  functional  groups.  The  contractor  has  also  collaborated 
with  other  contractors  in  conjugation  of  aicrospheres*  rare  earth  chelate 
synthesis,  and  purification  of  several  fluorochromes. 


Significance  tor  Cancer  fteeearch  (HOP  Objective  5 Approach  3.3) 

Chemical  synthesis  and  verification  of  stoichiometric  stains  useful  for 
clinical  use  in  screening  cytopathology  specimens. 

Project  Officer:  Sill  Bunnag,  Fh.D. 

Program:  Cytology  Automation  Site  Visit  Date:  10/23/74 

Technical  ftaviev  Croup:  Committee  on  Cytology  Automation 

Relevance  Haviev  Croup:  Cancer  Diagnosis  Steering  Coamittee 

PY  77  Funds:  0 


741 


CONTtACT  UStAlCH  SUOUtY 


TitU:  Evaluation  of  Markers  for  Cynecologic  Specimens 


Principal  Investigator: 
Name/Address 

Performing  Organisation: 

Contract  Nun bar : NOl-CB-43945 

Starting  Data:  6/30/74 


Dr*  Torbjorn  Caaparaaon 
Karolinska  Inatituta 
Stockholm,  Sweden 


Expiration  Data:  6/29/76 


Coal:  Automation  of  clinical  cytologic  acracning  and  diagnosis,  concoaitant 

with  iaprovaaant  in  diagnostic  accuracy  and  throughput. 


Approach:  Dr.  Caaparaaon  has  pionaarad  the  davalopaant  of  innovative  aethode 

of  investigative  cytology  and  cytogenet ice.  Under  this  contract,  ha  will 
develop  and  evaluate  prototype  aachinaa  for  automatically  aaaauring  cytolog- 
ic features  of  clinical  gynecologic  specisMns  using  high  resolution  scanning 
■icroacopy  with  absorption  ultraviolet-spectrophotometry , intarfaroaatry  and 
cytof luoroaatry , individually  and  in  coabination.  Quantitative  aeasureaents 
of  the  various  call  types  of  the  female  genital  tract  will  yield  multipara- 
aeter  data  which  can  be  used  as  discriminators  for  thaae  different  cell 
types  by  automated  cytology  instruments. 


Progress:  A two-parameter  instrument  has  been  constructed.  The  instrument 

consists  of  computer-controlled  servomotor  driven  scanning  microscope,  micro- 
spectrophotometer  and  aicrointerferoaeter*  The  scanning  microscope  is  used 
to  examine  and  select  ceils  and  has  the  capability  to  recall  the  previously 
chosen  cells  for  reexaaination  and  analysis.  The  integrated  instrument  per- 
mits aicrospectrophotometric  measurements  in  the  UV  and/or  visible  range, 
followed  by  aicrointerferosMtric  measurements  on  the  same  cell  while  the  cell 
remains  in  the  same  aicroscope  field  of  vision.  Modification  and  improvement 
of  the  systems  including  incorporation  of  image  intensif ier- camera  system 
have  been  completed*  Data  on  gynecologic  materials  are  being  accumulated 
and  analysed. 


Significance  for  Cancer  Research  <NCP  Objective  5_  Approach  5*3) 

Development  of  very  rapid  high  resolution  ssultiple  modality  automated  scan- 
ning microscopes  will  advance  image  processing  approaches  for  cytologic 
screening  and  diagnosis,  and  promote  better  understanding  of  normal,  pre- 
cancerous  and  cancerous  states. 

Project  Officer:  Bill  Bunnag,  Ph.D. 

Program:  Cytology  Automation  Site  Visit  Date:  6/26/76 

Technical  Review  Croup:  Committee  on  Cytology  Automation 

Relevance  Review  Group:  Cancer  Diagnosis  Steering  Committee 

FY  77  Funds:  $46,000 


742 


CORTUCT  UlUftCa  1UKXA1T 


Title:  evaluation  of  Stains  Oatful  for  Gynecologic  Specimens 


Principal  Investigator : 
Name /Add re is 
Performing  Organisation: 


Dr.  Seymour  West 
University  of  Alabama 
Bi rmingham , At 


Contract  Number:  HO1-CN-43960 

Starting  Data:  6/30/74  Expiration  Data:  6/14/77 


Coal:  Evaluation  of  tha  applicability  of  biophysical  instrumental  analysis 

to  clinical  cytopathologic  pre-screening. 

Approach:  Tha  contractor  mill  apply  biophyaical  techniques  to  evaluate 

acridine  orange  aa  a molecular  probe  and  fluorescence  fading  phenomenon. 

Progress:  Nuclear  fluorescence  intensity  of  fixed  cells  from  clinical 

gynecologic  specimens  and  acridine  orange  fluorescent  fading  of  nuclear 
nacromoleculea  are  under  investigation. 


Significance  for  Cancer  Research  (NCP  Objective  ^Approach  3.3) 

Identification  of  new  machine  sensible  properties'  suitable  lor  distinguishing 
neoplastic  from  non-neoplastic  human  cells* 

Project  Officer:  Bill  Bunnag,  Ph.D. 

Program:  Cytology  Automation  Site  Visit  Date:  11/22/74 

Technical  Reviev  Croup:  Committee  on  Cytology  Automation 

Relevance  Reviev  Croup:  Cancer  Diagnosis  Steering  Committee 

PY  77  Funds:  0 


748 


CONTRACT  RESEARCH  SUMMARY 


Title  Mew  Stains  tod  Other  Optical  Markers  for  Clinical  Specimens  in 
Suspension 


Principal  Investigator: 

Name/Address 

Performing  Organisation: 


Dr.  lobert  C.  Leif 

Papanicolaou  Cancer  Research  Institute 
Miami , PL 


Contract  Number:  NOl-CB-43962 

Starting  Date:  6/30/74  Expiration  Date:  6/29/77 

Coal:  Investigation  of  nev  aarkers  and  techniques  of  speciaen  preparation 

for  clinical  cytopathologic  acreening. 


Approach:  The  investigator  will  extend  the  technique  of  centrifugal 

cytology  to  produce  improved  apeciaena  for  analytic  instrument at  ion. 
Techniques  for  dialysis  staining,  heavy  aetal  chelating  f luorochroaes 
and  iaaunof luorescence  will  be  investigated  as  preliminary  feasibility 
studies. 


Progress:  Dialysis  staining  machines  and  centrifugal  cytology  buckets 

have  been  constructed  and  modified.  Cell  dispersion  studies  have  been 
concluded;  ensymes  and  eheaicals  tested  appear  to  produce  cervical, 
vaginal  cell  aorphologic  damage.  The  value  of  cervical  carcinoaui 
antigens  is  being  further  assessed  for  possible  use  as^abnormal  cell 
aarkers.  The  synthesis  of  rare  earth  chelates  has  continued. 


Significance  for  Cancer  Research  (NCP  Objective  ^Approach  5.3) 

The  developaent  of  nev  markers  and  preparative  techniques  for  clinical 
specimens  will  improve  the  prospects  for  more  rapid  automation  of 
clinical  cytopathologic  prescreening. 

Project  Officer:  Bill  Bunnag,  Ph.D. 

Program:  Cytology  Automation  Site  Visit  Date:  6/9/76 

Technical  Review  Croup:  Committee  on  Cytology  Automation 

Relevance  Review  Croup:  Cancer  Diagnosis  Steering  Committee 

FY  77  Funds:  0 


744 


CONTRACT  RESEARCH  SUKKARY 


Title  Immunologic  Kirktra  Applicable  to  Cytology  Automation 


Principal  Investigator: 

Hame/Addrees 

Performing  Organisation: 


Contract  Number:  N01-CB-74096 

Starting  Data:  S/13/77 


Dr.  Harold  Haines 
University  of  Miami  School 
of  Medicine 
Miami,  ft 


Expiration  Date:  S/12/79 


Coal:  Qualitative  and/or  quantitative  antigenic  changes  in  premalignant 

and  malignant  cells  will  allow  discrimination  from  nomal  cells. 

i 

Approach:  Contractor  shall  isolate  and  purify  cervical  carcinoma  antigen 

(CCA).  Appropriate  antisera  to  CCA  will  be  prepared  and  cell  by  cell 
analysis  using  indirect  immunofluorescent  technique  and  restaining  by 
Pap  staining  procedure  will  be  done.  Exfoliated  cells,  tissue  imprints 
and  tissue  sections  will  be  used.  Technique  for  immunofluorescent  staining 
of  exfoliated  cells  in  suspension  will  be  developed  for  use  in  flow  micro- 
fluorometric  call  sorter. 


Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  5.  Approach  5.3) 

The  development  of  new  markers  will  improve  the  prospects  for  sere  rapid 
automation  of  clinical  cytopathologic  prescreening. 

Project  Officer:  Bill  Bunnag,  Ph.D. 

Program:  Cytology  Automation 

Technical  Review  Croup:  Committee  on  Cytology  Automation 

Relevance  Review  Croup:  Cancer  Diagnosis  Steering  Committee 

FY  77  Funds:  $120,000 
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CONTRACT  RESEARCH  SUMMARY 


Title:  Immunologic  Markers  Applicable  to  Cytology  Automation 


Principal  Investigator: 

Name/Address 

Performing  Organisation: 


Contract  Number:  N01-CB-74170 

Starting  Data:  7/16/77 


Dr*  Laura  Aurtlian 
The  Johns  Hopkins  University 
School  of  Medicine 
Baltimore,  KD 


Expiration  Date:  7/17/79 


Coal:  Qualitative  and/or  quantitative  antigenic  changes  in  premalignsnt 

and  malignant  cells  will  allow  discrimination  from  normal  cells. 

Approach:  The  contractor  shall  isolate  HSV  antigens:  (i)  Total  viral 

antigens,  (ii)  AC-e  and  (iii)  fractions  of  AC-e,  and  prepare  corresponding 
purified  antisera  to  test  sensitivity  and  specificity  of  these  antisera 
to  human  gynecologic  materials.  Immunological  and  biochemical  characteri- 
sation of  the  antigens  will  be  done. 


Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  5^ Approach  5.3) 

The  development  of  new  markers  will  improve  the  prospects  for  more  rapid 
automation. of  clinical  cytopathologic  prescreening* 

Project  Officer:  Bill  Bunnag,  Ph.D. 

Program:  Cytology  Automation  Site  Visit  Date:  2/24/77 

Technical  Review  Croup:  Commirtee  on  Cytology  Automation 

Relevance  Review  Croup:  Cancer  Diagnosis  Steering  Committee 

FY  77  Funds:  $75,000 
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CONTRACT  RESEARCH  SUMMARY 

Title:  Immunologic  Markers  Applicable  to  Cytology  Automation 


Principal  Investigator : 

Name/Address 

Performing  Organisation: 

Contract  Number:  NOl-CB-74171 

Starting  Date:  7/18/77 


Dr.  John  J.  Docherty 
Pennaylvania  State  University 
Univaraity  Park,  PA 


Expiration  Date:  7/17/79 


Coal:  Qualitative  and/or  quantitative  antigenic  changes  in  premalignant 

and  malignant  cells  will  allow  discrimination  from  normal  cells. 

Approach:  The  contractor  shall  isolate  "tumor  antigen"  extracted  from 

HSV-1  and  HSV-2  transformed  cells,  and  prepare  corresponding  purified 
antisera  for  labeling  with  peroxidase  and  fluorescein  isothiocyanate 
and  testing  on  gynecologic  exfoliated  cervical  cells  and  biopsy  specimens. 
Cell  by  cell  analysis  will  be  done  to  assess  the  sensitivity  and  specificity 
of  the  assay.  Techniques  for  immunof luorescent  staining  of  exfoliated  cells 
in  suspension  will  be  developed  for  use  with  flow  microf luorometr ic  ceil 
sorter. 


Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  5^  Approach  3.3) 

The  development  of  new  markers  will  improve  the  prospects  for  more  rapid 
automation  of  clinical  cytopathologic  prescreening. 

Project  Officer:  Bill  Bunnag,  Ph.D. 

Program:  Cytology  Automation 

Technical  Review  Croup:  Committee  on  Cytology  Automation 

Relevance  Review  Croup:  Cancer  Diagnosis  Steering  Committee 

FY  77  Funds:  $103,823 
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C0NT1ACT  RESEARCH  SUMMARY 


Title:  laigi  Processing  for  Development  of  Automated  Cell  Recognition 

System 


Principal  Invtf tigator: 
Nama/Addreas 

Performing  Organisation: 

Contract  Number:  NOl-CI-33873 

Starting  Date:  5/31/73 


Dr.  Ceorge  L.  Vied 
University  of  Chicago 
Chicago,  IL 


Expiration  Date:  4/30/78 


Coal:  Autonation  of  clinical  cytologic  screening  and  diagnosis,  focusing 

on  definition  of  information  requirements  and  criteria  for  high  throughput, 
high  resolution  image  processing-based  decision  making. 


Approach:  The  contractor  shall  evaluate  information  requirements  for 

characterisation  and  recognition  of  normal,  premalignant  and  malignant 
cells  from  the  human  female  genital  tract  by  means  of  digital  image 
processing.  Robustness  of  cytologic  features  and  discrimination  logic 
will  be  assessed  as  a function  of  minor  variations  in  staining  and 
fixation  procedures.  . 


Progress:  Digitised  cell  images  have  been  compiled.  These  data  are 

stored  on  tapes  and  will  be  made  available  to  other  contractors  for 
further  analyses.  These  cells  are  from  the  various  cell  types  encountered 
in  the  exfoliated  cell  specimens  from  the  female  genital  tract.  Image 
editing  system  is  operational.  Sorted  cleaned  cell  images  are  available 
for  other  contractors  to  analyte  with  their  own  algorithms.  Further 
details  on  scanned  cells  are  being  done  using  3-color  scanner.  Nev 
computer  program  has  been  written  to  evaluate  the  nev  information.  The 
multi-spectral  band  scanner  has  enriched  the  data  base  for  cell  iauge 
processing.  The  nev  color  features  enhance  the  clessif icetion  of  metaplasias, 
dysplasias  and  malignant  cases.  Feature  extraction  for  chromatin  distribution 
patterns  has  been  implemented.  High-resolution  date  acquisition  module 
and  Cell  Detection  Module  hardware  are  being  implemented. 


Significance  for  Cancer  Research  (HCP  Objective  5^  Approach  3.3) 

A rapid,  high-resolution,  multi-spectral  digital  scanner  for  clinical 
gynecologic  screening  and  diagnosis  will  promote  better  health  care 
delivery  and  therapy  monitoring  for  the  populations  at  large  and  at  high 
risk. 

Project  Officer:  Bill  Sunnag,  Ph.D. 

Program:  Cytology  Automation  Site  Visit  Date:  6/8/76 

Technical  Review  Croup:  Committee  on  Cytology  Automation 

Relevance  Review  Croup:  Cancer  Diagnosis  Steering  Committee 

FY  77  Funds:  1234,539 
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COmACt  UKAICH  StMHAkT 

Title:  Application  of  Digital  Image  Frocasaing  Techniques  to  Cytology 

Automation 


Principal  Invaatigator : 

Name/Addrees 

Performing  Organisation: 


Contract  Number:  Y01-CB-70314 

Starting  Data:  9/30/77 


Dr*  Raymond  Vail 
JPL  — California  Inatituta 
of  Tachnology 
Pasadena,  CA 


Expiration  Data:  9/29/79 


Coal:  Development  of  optimal  algorithms  for  call  classification  applicable 

to  automated  digital  image  procaiaing  system. 

Approach:  The  contractor  shall  determine  whether  or  not  currant  state  of 

the  art  in  pattern  recognition  is  adequate  to  support  the  development  of 
an  economically  viable  cytological  screening  instrument  based  on  single 
cell  classification*  Specimen  preparation  protocol  will  be  optimised  so 
as  to  produce  acceptable  single  cells  for  digitisation.  A large  number 
of  digitised  images  will  be  accumulated  in  the  library  for  subsequent 
feature  extraction  program  to  produce  a feature  data  base.  A series  of 
classification  esperiments  will  be  run  on  the  feature  data  base  to  select 
the  subsets  of  cell  measurements  that  yield  the  best  overall  performance* 

Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  5.  Approach  5*3) 

Single  cell  classification  algorithms  are  the  ke7  to  success  l.n  any  automated 
digital  image  processing  system  applied  to  cytology  automation* 

Project  Officer:  Bill  lunnag,  Ph.D. 

Program:  Cytology  Automation  Site  Visit  Date:  5/ 23/77 

Technical  Review  Group:  Cytology  Automation  Committee 

Relevance  Review  Group:  Cancer  Diagnosis  Steering  Committee 

PY  77  Funds:  $199,992 
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CONTRACT  R1 SEARCH  SUMMARY 


Title:  Application  of  Digital  lug*  Processing  Techniques  to  Cytology 

Autonation 


Principal  Invest igttor: 

Name/Address 

Performing  Orgsnitstioo: 


Contract  Number:  NOl-CB-74190 

Starting  Data:  9/30/77 


Dr*  Janas  V.  la cue 
Rush-Presbyterian-St.  Luke's 
Medical  Canter 
Chicago,  1L 


Expiration  Data:  9/29/80 


Coal:  Development  of  optimal  algorithms  for  call  classification  applicable 

to  automated  digital  image  processing  system. 


Approach:  The  contractor  shall  conduct  a comprehensive  study  to  determine 

single  cell  vs.  spacemen  classification  accuracies  for  image  processing 
algorithms  and  for  cytotechnologist.  This  will  determine  how  well  the 
machine  algorithms  are  performing.  Five  experimental  tasks  will  be  done: 
(1)  sample  acquisition,  (2)  cell  acquisition,  (3)  observer  recognition, 

(A)  cell  classification  algorithms  development,  and  (5)  analysis  and 
evaluation  of  results. 


Progress:  New  Contract 


Significance  for  Cancer  Research  (NCP  Objective  3 Approach  3.3) 

Single  cell  classification  algorithms  are  the  key  to  success  in  any  automats 
digital  image  processing  system  applied  to  cytology  automation. 

Project  Officer:  Bill  Bunnag,  Ph.D. 

Program:  Cytology  Automation  Site  Visit  Date:  3/30/77 

Technical  Review  Croup:  Cytology  Automation  Committee 

Relevance  Review  Croup:  Cancer  Diagnosis  Steering  Committee 

PY  77  Funds:  $237,000 
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CONTRACT  RESEARCH  SUMMARY 


Title:  Isolation  and  Characterisation  of  Soluble  Huaan  Tunor  (CEA)- 

Spscific  Antigen* 


Principal  Investigator: 
Mane /Add  re** 

Pcrfoneing  Organisation: 


Dr.  Ralph  A.  Reiafeld 

Scripps  Clinic  and  Research  Foundation 

U Jolla,  CA 


Contract  taaber:  ROI-C8-4J277 

Starting  Date:  1/1/74  Expiration  Date:  2/28/77 


Coal:  The  purification  of  carcinoeabryonic  antigen  (CCA)  froa  tieaue  extracts 

and  other  fluids  utilising  nondenaturing  conditions,  and  the  evaluation  of 
thesa  procedures  as  a Means  of  producing  highly  specific  radioiaaunoassay  (RIA) 
reagents. 

Approach:  CEA  has  bean  purified  froa  saline  extracts  of  tunor  tissue  by  the 

use  of  lectin-affinity  chroaatography , aolecular  sieve  chrooatography , and 
isoelectric  focusing,  serua  CEA  has  been  isolated  through  the  use  of 
iaaunoadsorbents. 


Progress:  Classical  purification  procedures  result  in  increased  heterogeneity 

of  the  CEA  population,  as  avaluated  by  lectin  binding  and  by  aolecular  sieve 
chroaatography,  due  priaarily  to  the  use  of  lyophilisation  procedures  for  the 
Purpose  of  concentrating  saaples.  A procedure  was  developed  for  the  iaouniss- 
tion  of  aniaala  with  serua  CEA,  or  with  anti-CEA  reactive  substances  derived 
froa  the  sera  of  individuals  with  other  aalignancies.  Unfortunately,  the 
resulting  antisera  did  not  exhibit  increased  specificity,  but  the  failure  of 
iaaunoadeorbent-bound  cross-reacting  antigens  to  stinulate  an  anti-CEA  response 
did  suggest  soae  difference*  in  these  antigens.  Ry  eaploying  low  concentra- 
tions of  non-ionic  detargents  in  the  RIA  incubation  Mixtures,  it  was  shown  that 
antigenic  deterainants  lost  during  classical  (denaturing)  purification  procedures 
could  "regenerate,**  providing  further  evidence  that  the  loss  of  antigenic  acti- 
vity after  perchloric  ecid  treataent  and  lyophilisation  is  due  to  alterations 
in  the  antigenic  structure  of  the  aolecule. 


Significance  to  Cancer  Research:  If  the  reagents  recently  produced  are  shown 

to  result  in  an  assay  of  enhanced  specificity  and/or  sensitivity,  iaproved 
prognoatic  and  diagnostic. procedures  will  be  developed,  and  a aeans  of  detecting 
gastrointestinal  neoplasia  aay  result. 

Project  Officer:  Mrs.  Judith  Whalen 

Prograa:  Tunor  laaunology  Prograa 

Technical  Review  Croup:  Coaaittee  on  Cancer  lmraunodi agnosia 

FY  77  Funds:  0 
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covmcT  usuxci  sukxary 


TitU:  Endoglycoaidaaea  Capable  of  Releasing  Oligosaccharides  fro* 

Clyeoproteins 


Principal  Investigator: 

Hame/Address 

Performing  Organisation: 

Contract  Hum bar:  NOl-CB-43969 

Starting  Data:  5/1/74 


Dr.  On  Bahl 

State  University  of  Hew  York 
Buffalo.  KY 


Expiration  Data:  7/30/77 


Coal:  Iaolatioo  and  charactaritation  of  endoglycoaidaeea  which  are  capable 

of  degrading  the  polyaaccharide  moiety  of  glycoproteins* 

Approach:  The  general  experimental  approach  involvea  (1)  the  acreaning  of 

various  animal,  plant,  and  microbial  aourcee  for  endoglycoaidaae  activity, 
and  (2)  the  enrichment  of  endoglycoaidaae  activity  in  the  culture  medium  of 
bacteria  grown  on  apecific  carbon  aourcea.  A correlated  aapect  of  the  work 
ia  to  prepare  euitable  aubatratea  for  endoglycoaidaaea  either  from  the 
naturally  occurring  glycoproteina  or  by  chemical  synthesis. 

Progreaa:  Glycoproteina  have  aasimud  a great  deal  of  importance  bacauae  of 

their  involvement  in  a maxber  of  diaeaae  atatea,  particularly  alterations  in 
cell  aurface  glycoproteina  during  malignancy.  Availability  of  the  ^ndoensymes 
will  not  only  facilitate  underatanding  of  the  molecular  etructure  of  glyco- 
proteina but  alao  help  in  delineating  the  apecific  parts  of  the  structure 
related  to  the  disease  state.  Initial  efforts  were  directed  toward  the  pre- 
paration of  suitable  aubatratea  for  the  enxymea.  Two  types  of  aubatratea  ware 
prepared,  one  n-labeled  obtained  by  the  controlled  periodate  oxidation  and 
reduction  and  second  by  the  reduction  of  the  carboxyl  groups  of  sialic  acid 
in  the  glycopaptide  from  o.-acid  glycoprotein.  Vith  the  help  of  these  aub- 
atratea several  aourcea  have  bean  screened  for  endoglycoaidaae  activity. 
Beaulta  of  theae  studies  have  not  bean  vary  promising.  'Consequently , atten- 
tion was  focused  on  the  elaboration  of  the  enxymea  by  the  enrichment  technique, 
i.e.,  isolation  of  bacteria  which  can  grow  on  specific  carbon  sources,  such  as 
polysaccharides,  galactomannana,  chitin,  and  yeast  mannan.  Several  bacteria 
have  been  thus  isolated  that  produce  endoglycoaidaaea  which  are  released  in 
the  culture  media.  Work  is  in  progreaa  to  isolate  and  characterise  these 
enxymea. 


Significance  to  Cancer  Research:  (KCP  Objective  5,  Approach  4) 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  lawunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Xmmioodiagnoais 

FY  76  Funds:  $45,103  <TQ) 


762 


COmACT  US  RAICH  8UKMAIY 

Tit  It : Tumor-Bpecific  Antigens  in  Diagnosis  tod  in  tht  Management  of  Cancer 

Patients 


Principal  Investigator: 

Neac/Address 

Performing  Organisation: 


Dr.  T.  K.  Chu 
Health  Keaearch,  Inc. 

Roswell  Park  Memorial  Institute 
Buffalo,  KY 


Contract  Number:  NOl-CB-33858 

Starting  Date:  6/23/73  Expiration  Date:  10/24/77 

Coal:  (1)  Evaluate  the  prognoatic  value  of  the  preoperative  CEA  relating 
to  disease  recurrence  or  progreaaion;  (2)  compare  the  prognoatic  value  of 
CEA  to  other  major  prognoatic  parametere  of  coloractal  cancer,  auch  aa 
Dukes'  classification;  (3)  develop  a predictive  model  which  integrates  the 
CEA  levels  with  other  major  prognostic  variables  to  determine  the  probe* 
bility  of  recurrence  or  progreaaion;  and  (4)  implement  a clinical  plan  for 
patients  whose  risk  of  recurrence  is  greatest  baaed  upon  preoperative  and 
follow-up  CEA  measurements* 

Approach:  This  mill  be  done  by  determining  a pretreatment  CEA  and  aerial 

postoperative  CEA  4 and  14  days  after  surgery,  and  ae  mil  si  1 and  2 months 
and  every  3 months  thereafter*  The  patient's  clinical  information  is 
closely  observed  and  Recorded  for  clinicopathological  correlation.  In 
addition,  several  statistical  analyses  are  performed.  Finally,  a predic- 
tive model  will  be  developed  and  evaluated  clinically. 


Progress:  A long-term  follow-up  of  prognoatic  values  of  the  CEA  has  been 

studied  in  74  patients  with  resectable  colorectal  cancer  for  12-60  months* 

A total  of  19  developed  recurrence  of  disease.  The  median  time  to  recur- 
rence was  24*1  months,  with  the  first  recurrence  at  7.1  months*  Fourteen 
patients  died,  with  the  first  death  occurring  at  8*6  months  (median  time, 
39.0  months).  Plasma  CEA  was  found  to  be  independent  of  age,  sex,  eell 
differentiation,  or  site  of  tumor*  A discrete  data  analysis  indicated  that 
the  preoperative  CEA  is  a significant  indicator  of  disease  recurrence* 

Based  upon  various  contingency  table  analyses  and  tests  on  a linear  logistic 
model,  no  slgnificeot  correlation  was  shown  between  CEA  and  Dukes'  classi- 
fication. However,  the  combination  of  CEA  and  Dukes'  was  more  significant 
(aensitive)  as  a prognostic  parameter  than  either  indicator  alone.  Patients 
with  Duke  C tumor  and  an  elevated  preoperative  CEA  (>2*5  ng/ml)  had  the 
worst  prognosis* 


Significance  to  Cancer  Research:  CEA  is  a laboratory  assay  which  can  be  used 

as  an  aid  in  the  management  of  certain  cancer  patients. 

Project  Officer:  Mrs.  Judith  Vhalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Group:  Committee  on  Cancer  Immunodiagnosis 

FY  77  Funds:  $70,366 
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COntACT  UltAKCB  COMMIT 


Title:  Evaluation  of  Aiaiyi  for  Circulating  Tteor-Aiiodattd  Antigens:  CCA 


Principal  Invaat i|ator : 

Msme/Address 

Performing  Organisation: 

Contract  Number:  W1-CM3M7 

Starting  Data:  1/15/74 


Dr.  Theodore  Sarah 
Kaory  University 
Atlanta,  CA 


Expiration  Data:  3/14/78 


Coal:  To  determine  tha  clinical  usefulness  of  carcinoembryonic  antigan  (CEA) 

and  othar  tumor-associated  antigaoa,  such  aa  CEA-S,  aa  adjunct!  in  tha  differ- 
ential diagnosis  of  gaatrointaatinal  cancer* 


Approach:  Patianta  with  gaatrointaatinal  symptoms  had  blood  drawn  for  CEA 
laval  and  othar  tumor-associated  antigaoa.  The  clinical  work-up  waa  accoar 
pliahad  aa  ia  uaual  in  ordar  to, arrive  at  a apecific  diagnoaia.  At  tha  and 
of  tha  year,  tha  patianta  were  clinically  re-evaluated. 


Prograaa:  Over  1,600  patianta  have  been  enrolled.  Blood  haa  been  aeot  to  the 

reference'  laboratories  for  CEA  and  CEA-S  aaaaya.  The  patianta  ware  reevaluated 
at  a year' a anniversary  to  verify  the  initial  diagnoaia.  Preliminary  reaulta 
ar«  being  obtained  froai  tha  computerised. data  base  on  1,136  patianta  enrolled 
in  tha  study ; 791  had  an  ioitlal  diagnoaia  of  a benign  condition,  131  had  a 
aalignancy,  and  in  81  no  definitive  diagnoaia  waa  established.  There  ia  a 
significant  overlap  between  the  CEA  values  of  patients  with  initial  benign 
and  malignant  diagnoses.  Values  found  for  CEA-8  indicated  that  96.81  of  cases 
with  benign  disease  were  in  tha  normal  range,  compared  to  81.31  of  those 
with  cancer.  For  CEA,  10  of  872  (1.11)  of  cases  with  benign  diagnoses  had 
values  above  20  compared  with  23  of  129  (17.81)  patients  with  malignancy. 


1 


Significance  to  Cancer  teeearch:  (Preliminary)  There  is  a conaiderable 

overlap  of  normal  and  elevated  CEA  values  ia  cases  with  benign  end  malignant 
conditions  of  the  gastrointestinal  tract.  This  lack  of  specificity  does 
not  make  the  CEA  assay  a useful  adjunct  in  the  differential  diagnosis  of 
cancer. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Timor  Immunology  Program  Site  Visit  Dates:  2/14/74;  12/2/75 

Technical  Ievlev  Croup:  Comadttee  on  Cancer  Immunodiagnosis 

FY  77  Funds:  $8,508 
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COffTlACT  RESEARCH  SUMMARY 


Title : Evaluation  of  Assays  of  Circulating  Tumor-Associated  Antigens:  AFP 

aod  HOC 


Friocipal  Investigator: 
Mam /Address 
Performing  Organisation: 


Dr*  Ha  Win  Moore 
Emory  University 
Atlanta,  CA 


Contract  Run  bar:  N01-C 8-4 3888 

Starting  Date:  3/13/74  Expiration  Date:  3/14/77 


Coal:  To  evaluate  the  sensitivity  and  apecificity  of  aerum  HOG  and  AFP 

values  in  tha  diagnoaia  of  teaticular  naaaaa.  To  correlate  lavala  of  HCG 
aod  APP  with  diaeaae  activity  in  geminal  teaticular  malignancies. 


Approach:  APP  and  HCG  valuea  are  followed  aerially  in  patieota  with  known 

teaticular  tumors  and  correlated  with  diaeaae  activity,  aa  well  aa  prior  to 
diagnoaia  or  orchiectomy. 

Progreee:  Prior  to  diagnoaia,  elevated  markers  were  aeen  in  66X  (4/6)  of 
patieota  with  non- sen  looms tou a genainal  tumors,  23S  (2/8)  of  patieota  with 
seminoma,  and  OX  of  patieota  (0/29)  without  geminal  tunora.  Marker  atudiea 
were  obtained  in  an  additional  32  patieota  after  orchiectomy.  No  elevation* 
of  HCC  or  APP  ware  aaen  in  4 patieota  with  noo-gemlnal  tunora.  Among 
patieota  with  clinically  active  geminal  tunora,  OX  (0/2)  of  seminoma  patieota 
and  74X  (14/19)  of  non-seminoma  patieota  had  elevated  HCC  or  APP  levela. 

Among  geminal  tumor  patieota  without  clinically  active  diaeaae  OX  (0/8)  of 
aeminoma  patieota,  and  1IX  (2/19)  on  non-aemlnoma  patieota  had  elevated  HCC 
or  APP  levela.  In  thia  aerie*  of  patieota  there  were  no  falac  poaitive  pre- 
operative  elevatiooa  of  APP  and  HOC  In  patieota  with  teaticular  maaaea. 
Elevationa  of  APP  or  HCC  in  the  absence  of  clinical  disease  were  seen  in  7X 
(2/27)  of  patients  with  prior  history  of  germinal  tumors  and  in  OX  (0/34)  of 
patients  with  no  prior  history  of  geminal  tumors.  Among  patients  with  active 
germinal  malignancy,  28X  of  those  with  non-semlnoma tou a tumors  had  falsely 
negative  normal  markers  aa  compared  with  SOX  of  those  with  aeminoma.  The 
clinical  course  closely  paralleled  fluctuations  in  HCC  or  APP  in  20/22  patients 
with  elevated  marker  levels. 


Significance  to  Cancer  Research:  The  tumor  markers  HOC  and  APP  have  bean 

shown  to  be  quite  specific  in  the  diagnosis  of  geminal  tumors  of  the  testes 
in  the  young  male  patient  presenting  with  a teaticular  mast.  The  clinical 
utility  of  following  HCC  and  APP  aerially  In  patients  with  non-aemlnoma tou a 
teaticular  tumors  has  also  been  demonstrated.  Marker  atudiea  are  rarely 
abnormal  in  patients  with  aeminoma. 

Project  Officer:  Mrs.  Judith  Vbalen 

Program:  Tumor  Immunology  Program  Site  Visit  Date:  12/2/76 

Technical  Review  Croup:  Committee  on  Cancer  Immunodi agnosia 

PY  77  Funds:  0 
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CONTRACT  RESEARCH  IUKHAIT 


Title:  Evaluation  of  an  Isomeric  Species  of  Carcinoembryonic  Antigen  (CEA-S) 


Principal  Investigator: 
Name/Address. 

Performing  Organisation: 


Dr.  Robert  N.  Nakamura 

Scripps  Clinic  and  Raaaarch  Foundation 

U Jolla,  CA 


Contract  Mumbar:  NOl-CS-53934 

Starting  Data:  S/16/75  Expiration  Data:  5/15/76 


Coal:  CEA-S  ia  a apacific  isomeric  apaciaa 
ia  found  predominantly  in  tumor  tiaauaa  and 
body  fluida.  The  works cops  of  tha  contract 
CEA-S  froa  colon  carcinomas;  (2)  to  produen 
develop  an  optimally  apacific  and  aanaitiva 
CEA-S. 


of  carcinoembryonic  antigen  which 
can  be  detected  in  fatal  and  normal 
ia  (!)  to  iaolata  and  characterise 
apacific  antiaera  to  CEA-S;  and  (3) 
and  atandardised  aaaay  system  for 


Approach:  Ceneral  experimental  approach  to  achieve  theae  objectivea  ia  (!) 

iaolation  of  tha  CEA-S  Uganda  froa  aavaral  colonic  carcinoaaa;  (2)  coapariaon 
of  the  Uganda  agalnat  a panel  of  aara  with  varioua  diaaaaea  including  gaatro- 
inteatinal  tuaor,  normal  aara,  inflammatory  bowel  dieeaae,  and  renal  diaaaaea; 
(3)  production  of  tha  antiaera  to  CEA-S  and  conventional  CEA;  and  (4)  determin- 
ation of  the  contribution  of  potentially  interfering  glycoproteina  to  tha  CEA-S 
aaaay  auch  aa  normal  croaa-raacting  glycoprotein  (NCA). 


Progreaa:  (1)  CEA-S  haa  bean  isolated  froa  a total  of  eight  tumors;  (2)  the 

Uganda  have  been  compared  against  a panel  of  65,  including  pools  of  normal 
gaatrointeatinal , other  neoplasias,  and  renal  inflammatory  bowel  diseases; 

(3)  ten  different  antiaera  have  been  evaluated  in  the  CEA-S  assay  and,  based  on 
diagnostic  specificity,  the  optimal  aotisemm  haa  been  identified;  (4)  normal 
cross-reacting  glycoproteins  have  been  isolated  and  a specific  radioimmunoassay 
developed;  (5)-  for  the  past  year  panels  of  serum  have  bean  received  from 
Dra.  T.  Hersh  and  Ming  Chu  (Emory  University  and  Roswell  Park,  respectively), 
and  these  panels  have  been  assayed  and  have  bean  returned  to  MCI  for  evaluation. 


Significance  to  Cancer  Research:  The  serum  CEA-S  assay  will  be  a more  atandard- 

ised assay  trtiich  has  greater  specificity  for  gastrointestinal  tumor  than  the 
conventional  CEA  assay.  This  CEA-S  assay  will  definitely  be  more  helpful  fn 
the  evaluation  of  patients  with  bowel  cancer  and  aid  in  the  differential  diag- 
nosis of  bowel  cancer  versus  inflasmutory  bowel  disease. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Immu nodi agnosia 

FY  77  Punds:  $121,005 
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COUTIACT  tSSKAXCf!  SUMMARY 

Title:  Diagnostic  Applications  of  Humao  Tumor-Associated  Antigens 

Principal  Investigator:  Or*  IUU  P*  T*  Hakkinen 

Maae/Address  Turku  University 

Parfonaing  Organisation:  Turku,  Finland 

Contract  Number:  N01-CS-64070 

Starting  Data:  A/30/76  Expiration  Data:  6/29/76 

Coal:  Tha  project  alms  to  establish  the  F6A  teat  in  acraaning  for  early 

gastric  cancer,  including  characterisation  of  tha  PS-antigen,  atandardisation 
of  tha  reaction  and  testing  tha  Method  by  screening  an  unaalactad  population 
for  gaatric  cancer  as  vail  aa  discriminating  be tvs an  benign  and  malignant 
gastric  ulceration,  using  a clinical  aeries. 

Approach:  Acid  glycoproteins  from  gastric  juice* are  tasted  by  imam  nodi f fusion 

against  fatal  sulphoglycoproteln  antiserum.  Preparation  of  the  antiserum  trill 
be  standardised.  Subjects  secreting  PSA  will  be  submitted  to  clinical  examina- 
tion (gastroscopy).  The  entire  cohort  trill  be  followed  for  two  years  end 
the  cancer  rates  of  an  extensive  series  compared  with  existing  statistics. 

Progress:  More  than  95X  of  gastric  cancers  secrete  PSA  in  gastric  juiee. 

The  number  of  people  over  40  who  secrete  PSA  does  not  exceed  7X.  It  can  be 
seen  that  clinical  examination  of  this  high-risk  group  is  within  the  limits 
of  feasibility.  Further  studies  on  the  structure  of  PSA  and  on  the  develop- 
ment of  PSA'S IA  are  in  progress.  About  ^0,000  people  have  been  tested  by  the 
PSA  method.  Clinical  findings  support  the  working  hypothesis  that  PSA  is  a 
marker  of  a high-risk  group  for  gastric  cancer  and  that  early  cancers  can  be 
detected  by  this  method.  Dp  to  now,  21  out  of  24  gastric  cancers  in  the  PSA- 
positive material  were  operable  and  without  metastasis  which  gives  promise  of 
a better  prognosis. 


Significance  to  Cancer  Research:  If  the  method  can  be  proved  to  be  practical, 

it  will  provide  a new  tool  for  the  early  diagnosis  of  gaatric  cancer. 

Project  Officer:  Mrs.  Judith  Vhalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Immunodiagnoeis 

PY  77  Funds:  930,334 


767 


coctmct  uiutct  mown 

Title:  Aniail  Models  for  Circulating  Tumor -As soc ieted  Aatigens  for  Dii|noiii 

of  Cancer 

Principal  Investigator:  Dr.  James  V.  Oaboroo 

Rame/Addresi  University  of  lows 

Performing  Organitation:  Iowa  City,  IA 

Contract  Humber:  R01-CE-43I91 

Starting  Data:  6/1/74  Expiration  Data:  S/31/77 

Coal:  Parfora  studies  of  circulating  tumor-associated  antigana  in  aniaal 

carcinoaaa  that  would  aarva  aa  a aodal  for  common  huaan  cancara  and  that  art 
potentially  uaeful  In  d aval op log  iaaunodiagnoatic  taata  for  cancer. 

Approach:  Study  antigana  aaaociatad  with  radiation-induced  intestinal  tuaors 

in  rata.  Demonstrate  and  isolate  circulating  tumor-associated  antigens  and 
quantitate  the  antigen.  Study,  if  possible,  the  relationship  of  antigan 
appearance  to  premslignant  lesions  and  determine  the  levels  of  antigens  in 
relation  to  tumor  alia. 

Progress:  A tumor-associated  protein  (TAP)  was  found  in  an  x-irradiation- 

induced  intestinal  adenocarcinoma  of  the  rat.  The  glycoprotein  was  associated 
with  the  tumor  ceil  membranes  and  shared  common  antigenic  determinants  bath 
with  rat  fetal  protein  and  perchloric  acid-soluble  protein  isolated  from  the 
serum  of  tumor- bearers.  Some  tumor-bearing  animals  had  decreased  levels  of 
the  circulating  TAP,  but  a definite  correlation  between  tumor  site  and  serum 
levels  of  TAP  has  not  yet  been  achieved.  The  immunological  activity  of  the 
TAP  was  acid  labile,  yet  alkali  and  heat  stable.  Eodo-  and  exopeptidasas  eli- 
minated discernible  immunological  activity,  but  nucleotidases  and  neuraminidase 
did  not.  Purification  of  3M  KC1  extracts  was  done.  A radioimmunoassay  for 
tht  purified  protein  was  recently  developed,  but  further  purification  la  needed 
to  increase  the  specific  activity  of  the  radiolabeled  derivative  so  that 
serum  Levels  may  he  determined. 

Even  though  the  oncofetal  protein  has  not  yet  been  fully  characterised, 
it  has  been  determined  that  KC1  extracts  block  the  cytotoxicity  of  lymphocytes 
(from  tumor-bearing  rats)  to  cultured  cells  of  the  twor.  This  indicated  that 
the  tumor  is  immunogenic  in  the  host  and  that  blocking  factors  are  also  present 


Significance  to  Cancer  Research:  The  study  of  this  aniaal  model  of  intestinal 

carcinoma  is  of  potential  importance  for  determining  whether  the  level  of 
circulating  oncofetal  protein  will  be  a useful  Lmmuaodi agnostic  tool  for  cancer 
It  is  especially  significant  since' the  morphological  and  immunological  features 
of  the  tumor  are  quite  similar  to  colon  and  rectal  cancer  in  man. 

Projtct  Officer:  Mrs.  Judith  Vhalen 

Program:  Tumor  Immunology  Progrtm 

Technical  Review  Croup:  Committee  on  Cancer  Imnunodi agnosia 

FY  77  Funds:  0 
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COMTRACT  RESEARCH  SUMMARY 


Title:  Biochemistry  and  Diagnostic  Use 

Principal  Investigator: 

Jteme/Address 
Performing  Organisation: 

Contract  Humber:  (OKH3S59 

Starting  Oatai  S/6/73 

Coal:  To  dcralop  a more  discriminating 

human  carciooembryonic  antigens. 


of  Human  Tumor  Antigana 

Dr*  Vincant  Marches! 

Tala  University  School  of  Htdicina 
Rev  Haven,  CT 

Sspiratlon  Data:  l 1/7/76 

radioimmunoassay  for  tha  dataction  of 


Approach:  A nav  method  vaa  developed  for  tha  iaolation  of  glycoproteins  from 

human  colonic  cancar  tiaaua  employing  detergent  extraction  and  lectin  affinity 
chromatography.  Partially  purified  glycoprotaina  vara  chemically  cleaved  at 
aeleetive  eegmente  of  their  polypeptide  chaine,  and  individual  glycopeptldee 
vara  Isolated,  purified,  and  analysed  for  their  immunological  activity. 

Progreie:  Antlaera  vara  railed  in  rabbite  to  partially  purified,  colonic  tumor 

glycoprotaina.  Specific  antibody  populationa  vara  iaolated  by  immunoadaorption 
with  purified  peptides.  Antisera  prepared  by  this  approach  reacted  specifically 
vith  extracts  from  human  colonic  cancer  tissue.  Cross  reactions  vara  noted 
vith  "standard"  CCA  preparations  and  the  CRA-S  prepared  by  Cdgington.  A preli- 
minary screening  test  vas  carried  out  vith  these  antisera  using  human  samples 
provided  by  MCI.  These  results  suggest  that  the  antisera  prepared  by  this 
approach  may  have  great  specificity  for  antigenic  determinants  of  human  colonic 
cancer  tissue. 


Significance  to  Cancer  Research:  These  results  suggest  that  the  development  of 

antibodies  to  specific  antigenic  determinants  of  tumor-associated  glycoproteins 
might  be  an  effective  way  to  produce  discriminating  antisera  which  can  be  used 
to  measure  the  presence  of  tumor-associated  antigens  in  human  serum. 

Project  Officer:  J.  Frederic  Mushinshi,  M.D. 

Program:  Tumor  Immunology  Program 

Technical  Reviev  Croup:  Cqmmlttee  on  Cancer  Immunodiagnosis 

FT  77  Funds:  0 
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CONTRACT  U8CAIC8  SUMMARY 


Tit  Its  Development  of  Immunodi agnostic  Ttttt  for  Cancer 


Principal  Investigator: 

Name/Address 

Performing  Organisation: 

Contract  Number:  NO1-CR-4306O 

Starting  Data:  9/1/73 


Dr.  Ronald  Stevens 
University  of  California 
Lot  Angelas , CA 


KxpirationvDate:  12/31/76 


Coal:  To  identify  atv  tumor-associated  aatigtaa  in  carcinomas  of  tht  colon, 

stomach,  lung,  braaat,  prostata,  and  bladder  which  night  ba  useful  for 
immunodiagnosis. 

Approach:  Extract  antigana  from  thaaa  carcinomas  and  from  comparable  normal 

tiasuaa  and  from  fatal  tissuas  and  prtpart  heterologous  antisara  against  aach 
of  tha  antigana.  Antigana  shall  ba  purifitd  and  antisara  randarad  apacific 
for  tumor-associated  antigana.  Radioimmunoassays  shall  ba  davalopad  for  tha 
dataction  of  aach  antigan  in  serum  or  urint. 


Prograaa:  Four  antigana  hava  btan  datactad  and  may  rapraaant  lung  tumor-asso- 

ciatad  antigan.  An  antigaa(a)  RL-1  baa  batn  Identified  and  is  charactariatic 
of  normal  lung  and  of  soma  adenocarcinomas  of  tha  lung.  Another  antigan  of 
K.V.  33,000  has  btan  datactad  and  a earns  to  ba  confined  to  and  produced  by  lung 
tumor  calls,  fro  other  antigana  ware  found  to  ba  present  in  extracts  of  lung 
tumor  tissue  and  absent  in  extracts  of  normal  lung  tissues.  Preliminary  radio* 
immune  assays  hava  bean  developed. 


Significance  to  Cancer  Research:  Haw  and  more  apacific  immunodi agnostic 

tests  for  tha  common  types  of  himaa  cancer  are  needed. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program  Site  Visit  Date:  7/23/73 

Technical  Review  Croup:  Committee  on  Cancer  Immunodiagnosis 

FY  77  Funds:  0 
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CONTIACT  UIKAIC8  8UKMAIY 


Title : Burnt  a Tumor- Associated  Antigens  of  tho  Cl  Tract  Other  Then  CCA  end 

o-Fetoprotein 


Principal  Investigator: 

Name/Address 

Par foreing  Organisation: 

Contract  Number:  NOI-CB-43S69 

Starting  Date:  6/1/74 


Dr.  Elliot  Alpert 
Nasaachutetta  Central  Hospital 
So  a too,  HA 


Expiration  Date:  5/31/77 


Coal : The  goal  of  this  contract  has  been  to  search  for  new  human  tumor* 

associated  antigens  of  the  gastrointestinal  tract  other  than  carcinoembryonic 
antigen  and  alpha-fetoprotein. 

Approach:  The  approach  has  bean  to  render  rabbits  tolerant  to  normal  plasma 

and  tissue  extracts  and  to  immunise  with  cytoplasmic  and  membrane  extracts 
as  veil  as  with  intact  tumor  celts,  in  an  attempt  to  raise  heterologous  anti- 
sera to  tumor-specific  antigens. 


Progress:  A total  of  34  cancer  tissues,  from  malignancies  of  the  stomach, 

pancreas,  colon  aod  liver,  were  extracted  in  either  saline  or  3H  KC1  or  were 
dissociated  into  isolated  cell  preparations.  A total  of  63  normal  tissues 
vere  also  collected  and  extracted  or  prepared  as  controls.  Partial  immune 
tolerance  to  normal  human  serum,  plasma,  and  normal  tissue  antigens  was 
induced  in  71  rabbits.  These  rabbits  vere  then  immunised  with  cancer  extracts 
or  isolated  cell  preparations  prepared  from  fresh  human  primary  liver  carci- 
noma and  colon  carcinoma  tissue  or  cancer  cell  lines  of  human  origin.  Pools 
or  antisera  from  the  30  rabbits  have  been  completely  absorbed  to  pools  of 
normal  human  plasma,  serum,  and  normal  tissue  extract  antigens  and  tested 
agsinst  cancer  tissue,  membrane,  or  cell  extracts.  Cancer  extract  antigens 
absorbed  vere  eluted  and  appeared  as  two  distinct  bands  on  polyacrylamide  gel 
electrophoresis.  Five  antisera  pools  still  contsined  pracipitins  to  either 
KC1  or  PBS  extracts  of  tumor  tissue  and  appear  to  recognise  tumor-specific 
antigens  in  two  malignancies. 


Significance  to  Cancer  tesearch:  There  is  increasing  evidence  that  malig- 

nancies of  the  gastrointestinal  tract  contain  tumor-specific  antigens  other 
than  CEA  and  AFP.  Our  recent  data  suggest  that  heterologous  antisera  can  be 
raised  to  these  antigens.  If  specificity  of  these  antisera  to  human  tumor- 
specific  antigens  can  be  confirmed  by  further  testing,  it  would  enable  isola- 
tion and  characterisation  of  these  antigens,  as  well  as  the  development  of 
s new  immunodiegnostic  test  for  Cl  malignancy. 

Project  Officer:  t.  Kaymond  Gantt,  N.D. 

Program:  Tumor  Immunology  Program  8ite  Visit  Date:  4/3/74 

Technical  teviev  Croup:  Committee  on  Cancer  Immunodiagnosis 

FT  77  Funds:  0 
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COmACT  UK ARCS  tUKHAXY 


TUlt:  Human  Tumor- As  socle  ted  Antigens  of  the  Cl  Tract  Other  Thao  CIA 

and  Alpha-Fetoprotein 


Principal  Investigator: 
Hame/Address 

Performing  Organiiation: 

Contract  Humber:  HOi-Cl-4J936 

Starting  Data:  6/1/74 


Dr.  Ptttr  H.  Schur 
Bobert  I*  Brights  Hospital 
Boston,  HA 


Expiration  Data:  3/31/77 


Coal:  Tha  goal  of  this  contract  has  bean  to  starch  for  ntv  human  tumor* 

associated  antigens  of  tha  gastrointestinal  tract  other  than  carcinoenbryonic 
antigen  and  alpha-fetoprotein. 


Approach:  Tha  approach  has  been  to  render  rabbits  tolerant  to  normal  plasma 

and  tissue  extracts  and  to  immunise  vith  cytoplasmic  and  membrane  extracts  as 
veil  as  vith  intact  tumor  cells,  in  an  attempt  to  raise  heterologous  antisera 
to  tumor-specific  antigens. 


Progress:  A total  of  34  cancer  tissues,  from  malignancies  of  the  stomach, 

pancreas,  colon  and  liver,  vere  extracted  in  either  saline  or  3H  KC1  or  vara 
dissociated  into  isolated  cell  preparations.  A total  of  63  normal  tissues 
vere  also  collected  and  extracted  or  prepared  as  controls.  Partial  immune 
tolerance  to  normal  human  serum,  plasma,  and  normal  tissue  antigens  vas  induced 
in  71  rabbits.  These  rabbits  vere  then  ImmunUed  vith  cancer  extracts  or 
isolated  ceil  preparations  prepared  from  fresh  human  primary  liver  carcinoma 
and  colon  carcinoma  tissue  or  cancer  cell  lines  of  human  origin.  Pools  of 
antisera  from  the  30  rabbits  have  been  completely  absorbed  to  pools  of  normal 
human  plasma,  serum,  and  normal  tissue  extract  antigens  and  tested  against 
cancer  tissue,  membrane,  or  cell  extracts.  Cancer  extract  antigens  absorbed 
vere  eluted  and  appeared  as  two  distinct  bands  on  polyacrylamide  gel  electro- — 
phoresis.  Five  antisera  pools  still  contained  precipitina  to  either  KCI  or 
PBS  extracts  of  tumor  tissue  and  appear  to  recognise  tumor-specific  antigens 
in  tv©  malignancies* 


Significance  to  Cancer  lesearch:  There  is  increasing  evidence  that  malignan- 

cies of  the  gastrointestinal  tract  contain  tumor-specific  antigens  other  than 
CEA  and  AFP.  <Xir  recent  data  suggest  that  heterologous  antisera  can  be  raised 
to  these  antigens.  If  specificity  of  these  antisera  to  human  tumor-specific 
antigens  can  be  confirmed  by  further  testing,  it  vould  enable  isolation  and 
characterisation  of  these  antigens,  as  veil  as  the  development  of  a new 
immunodisgnostic  test  for  CX  malignancy. 

Project  Officer:  K.  taymond  Cantt,  H.D. 

Program:  Tumor  Immunology  Program  Site  Visit  Date:  4/5/74 

Technical  leviev  Croup:  Committee- on  Cancer  lamu nodi agnosia 

FY  77  Funds:  0 
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COffTKACT  llstaca  SUKHAKT 

Title:  Starch  for  Hew  Hums  Tumor-Associated  Antigens  in  Carcinoma  of  the 

Lung 


Principal  Investigator: 
Name /Address 
Performing  Organisation: 


Dr*  lobar t V.  Veltri 
Has t Virginia  University 
Morgantown,  W 


Contract  Number:  NOl-CI-43890 

Starting  Data:  5/16/74  Expiration  Data:  5/13/78 


Coal:  Saarch  for  new  tumor-associated  antigana  in  carcinoma  of  tha  lung, 

which  nay  ba  sort  useful  in  innu nodi agnosia  than  currently  available  narkara* 


Approach:  Lung  tunor  tissue,  normal  lungs , and  embryonic  lungs  are  processed 

by  a variety  of  chemical,  physical,  and  mechanical  procedures*  Antisera  to 
these  soluble  and  membrane  extracts  are  raised  in  rabbits  and  absorbed  until 
reactive  only  with  tumor  extracts*  lha  antigens  thus  identified  are  further 
characterised  and  purified  for  the  development  of  sensitive  serum  screening 
procedures* 


Progress:  With  the  above  approach  three  proteins  have  been  identified  in 
soluble  extracts  of  human  lung  carcinomas*  These  have  been  called  LTAA-1, 

2,3*  ITAA-L  has  been  identified  as  a serum  protein  present  in  Cohn  fraction 
IV-4  of  human  serum  and  present  in  lung  tumors  in  large  excess*  LTAA-2  has 
been  identified  as  a ferritin  and  LTAA-3  haa  been  shown  to  react  with  commer- 
cial antiserum  to  human  lactoferrln*  These  three  antigens  have  been  purified, 
large  volumes  of  monospecific  antiserum  prepared,  and  llAa  are  being  developed 
to  screen  for  one  or  more  of  them  in  sera  of  patients  with  lung  cancer,  benign 
lung  disease,  and  in  normal  controls*  Two  other  proteins,  LTAA-4, S,  have  been 
identified  in  Triton  X-100  extracts  of  lung  ttaor  membranes*  As  was  the  case 
for  soluble  LTAA-1 ,2,3  the  menbraoe-assoelatod  LTAA-4  and  5 are  not  CEA,  AFP 
or  (kmicroglobulin*  LTAA-4  and  5 have  been  separated  by  Ion  exchange  chroma- 
tography and  monospecific  antisera  are  being  raised  to  these  antigens*  Again 
the  antisera  will  be  used  in  the  development  of  diagnostic  immunoassays*  Major 
emphasis  is  being  directed  toward  development  of  XIAs  for  lung  TAAs  3,  4 end  5* 


Significance  to  Cancer  ftesearch:  (NCP  Objective  5^ Approach  4) 

Project  Officer:  J*  Frederic  Mushineki,  M.D. 

Program:  Tumor  Immunology  Program  Site  Visit  Date:  3/15/74 

Technical  teviev  Group:  Committee  on  Cancer  Immunodiagnosis 

FT  77  Funds:  $71,400 
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CONTRACT  U SEARCH  SUMMARY 


Title:  Antibodies  to  Human  Organ- 

Principal  Investigator: 

Kama /Ad dress 

Pi r form lag  Organisation: 

Contract  Humber:  H01-C8-53896 

Starting  Data:  6/16/75 


or  Tissue-Associated  Antigana 

Dr.  Jen-Pu  Chiu 
Vanderbilt  University 
Nashville,  TN 


Expiration  Data:  6/15/76 


Coal:  To  detect  antibodies  to  human  organ-  or  tissue-associated  antigana 
to  uaa  in  study  of  antigenic  profile  of  norsal  and  neoplastic  calls,  both 
from  biopsy  and  tissue  culture* 


Approach:  Obtain  specific  antibodies  to  chromosomal  nonhistone  proteins 

associated  with  homologous  DMA,  and  miiuri  in  tumor  cells  the  quantitative 
decrease  or  loss  of  norsal  antigens  and  incraaie  of  tumor-specific  antigens* 
Distribution  and  expression  of  these  antigens  vill  be  studied  in  relation' 
to  disease  type,  stage  of  disease,  and  prognosis* 


Progress:  Tissue-specific  antisera  were  obtained  against  husan  lung  carcinosa, 

breast  carcinosa,  and  HeLa  S-  cell  dehiatonited  chromatin.  The  epecificity  of 
these  antisera  was  determined  by  complement  fixation*  Only  chromatins  from 
specific  tissues  or  cells  fixed  the  complement  significantly,  while  chromatins 
isolatad  from  other  human  tumors  were  negative*  Localisation  specificity  of 
antisera  against  husan  lung  carcinoma  was  studied  with  lung  carcinoma  and 
normal  lung  adjacent  to  tumor*  The  localisation  studies  indicated  that  there 
is  no  tumor-specific  antigen  present  in  normal  lung*  Studies  on  the  immu no- 
spec  if  icity  of  chromatins  isolated  from  C.,  8,  and  C,  phases  of  HeLa  8*  cell 
cycle  shoved  that  chromatin  isolated  fromw*  showed  much  higher  iasunoactivity 
than  chromatin  isolated  from  other  phases*  4 Human  lung  carcinoma  chromatin  was 
fractionated  to  study  the  isnunoactivity  of  its  components*  DKA,  RNA,  and 
histones  were  not  responsible  for  the  observed  imainospacif icity*  Two  sub- 
fractions of  nonhistone  proteins  represented  most  of  chromosomal  nonhistone 
proteins* 


Significance  to  Cancer  Research:  Developing  specific  and  sensitive  antibodies 

against  human  organ-  or  tissue-associated  antigens,  including  tumors,  for 
inttmj nodiagnosis,  has  a high  priority* 

Project  Officer:  Mrs*  Judith  Whalen 

Program:  Tumor  Immunology  Program  Site  Visit  Date:  4/25/75 

Technical  Review  Croup:  Committee  on  Cancer  Immunodiagnosis 

FY  77  Funds:  $95,406 
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CONTRACT  RESEARCH  SUMMARY 


Tide  Diagnostic  Application  of  Human  Tumor- Aa  social  ad  Antigens 


Principal  Investigator: 
Name/Addrsss 

Performing  Organiaation: 


Dr*  Kenneth  0.  Lloyd 

Sloan-Kettering  Institute  for  Cancer  Research 
Hew  York , HY 


Contract  Humber:  N01-CR-64021 

Starting  Date:  6/30/76  Eapiration  Date:  6/29/78 


Coal:  The  aim  of  this  project  is  to  purify  human  ovarisn  cancer  antigens  which 

can  be  detected  using  heterologous  antisera  and  to  develop  sensitive  assays  for 
these  antigens.  These  asssy  systems  will  then  be  used  to  detect  the  antigens 
in  sera  of  women  with  ovarian  cancers  and  of  suitable  controls  to  determine 
their  usefulness  in  the  diagnosis  of  ovarian  cancer* 


Approach:  The  approach  entails  the  use  of  heteroimmune  sera  to  detect  and 
assay  tumor-associated  antigens  in  ovarian  tumors  and  sera  from  cancer  patients. 

Progress:  The  antigenicity  of  ovarian  tumors  is  well  documented  in  the  litera- 

ture; numerous  antigenic  reactions  have  been  described  but  the  corresponding 
antigens  have  not  been  well  characterised*  Pive  ovarian  tumor-associated  anti- 
gens were  identified  using  hsteroimmunc  sere*  Two  of  these  appear  to  be  new 
ovarian  antigens  with  potential  usefulness  in  immunodiagnosis.  The  others  are 
previously  described  antigens:  pregnancy-sone  protein  (PZP),  carcinoembryonic 

antigen  (CEA),  and  normal  glycoprotein  (NCP).  Purification  of  the  two  new 
antigens  (OvC-1  and  OvC-2)  is  in  progress*  OvC-1  and  0vC-2  have  molecular 
weights  of  about  60,000  and  45,000,  respectively*  0vC-2  is  confined  to  ovarian 
tumors,  whereas  OvC-1  has  a somewhat  more  widespread  distribution,  being  also 
found  in  some  other  tumors  and  in  small  amounts  in  some  normal  tissues  (lung 
and  kidney)*  Once  the  antigens  have  been  purified,  they  will  be  used  to  raise 
more  specific  antisera  and  an  assay  system  will  be  developed  for  their  detec- 
tion in  sera  of  cancer  patients  and  controls. 


Significance  to  Cancer  Research:  Ovarian  cancer  has  a high  death  rate  because 

diagnosis  and  surgical  removal  are  often  critically  delayed  due  to  its  deep 
location  and  lack  of  early  symptoms.  Immunodiagnost ic  assays  are  aimed  at  the 
early  detection  of  ovarian  tumors  in  asymptomatic  women* 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  group:  Committee  on  Cancer  Immunodiagnosis 

FY  77  funds:  572,973 
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CONTRACT  RESEARCH  SUNNARY 

Tide:  Diagnostic  Application*  of  Hunan  Tunor-Aaioc iated  Antigens 


Principal  Investigator: 

Name/Address 

Performing  Organization: 

Contract  Humber:  N01-CB-64068 

Starting  Date:  6/1/76 

Coal:  To  develop  and  purify  an  a 

with  epidermoid  carcinoma  of  the 
antigen  and  antiserum  in  serologi 


Dr.  E.  Russell  Alexander 
University  of  Washington 
Seattle,  WA 


Expiration  Date:  5/31/76 

igen  and  antiserum  which  are  associated 
rvix.  To  develop  methods  to  use  that 
il  studies. 


Approach:  Monospecific  rabbit  antiserum  is  being  prepared  against  the  tumor* 

associated  antigen.  Affinity  chromatography  is  being  used  for  purification 
of  antigen  based  on  monospecific  antiserum,  which  purified  antigen  and  mono* 
specific  antiserum  will  be  used  to  detect  circulating  antibody  and  antigen 
by  different  serologic  techniques. 

Progress:  Work  has  progressed  in  the  development  of  a pure  monospecific 

antiserum.  When  this  serum  reacts  against  crude  tumor  antigen  in  two-dimen- 
sional  imounoelec trophoresia , a single  precipitin  line  results.  This  antigen 
has  been  demonstrated  by  two-dimensional  Immunoelectrophoresis  in  19  cervical 
cancer  tissues,  but  was  absent  in  10  other  gynecologic  cancers  and  9 normal 
gynecologic  tissues  (including  7 specimens  of  normal  cervical  tissue).  The 
antigen  is  a protein  with  a molecular  weight  of  approximately  74,000  daltons. 
When  7 cervical  cancer  specimens  were  examined  by  immunofluorescent  antibody 
methods  using  "monospecific"  antiserum,  antigen  was  seen  in  both  membrane  and 
cytoplasm  of  cervical  cancer  cells  and  was  absent  in  5 specimens  from  other 
gynecologic  tumors  and  4 normal  cervical  and  2 normal  ovarian  preparations. 

By  rocket  electrophoresis,  the  antibody  did  not  detect  circulating  antigen 
in  serum  of  cancer  patients.  However,  this  antibody  did  detect  circulatory 
antigen  by  Ouchterlony  immunodiffusion  in  2/30  cancer  patients*  sera  and 
0/30  control  sera. 


Significance  to  Cancer  Research:  The  basis  of  this  study  is  to  develop  an 

imnunodiagnost ic  method  for  early  detection  of  cervical  cancer,  and  to 
determine  the  relationship  of  such  a detection  to  the  development  of  abnormal 
cervical  cytology  (Papanicolaou  smear).  Of  particular  concern  will  be  study 
of  Che  origin  and  character  of  this  antigen  and  any  possible  relationship  to 
the  cause  of  cervical  cancer.  ' 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Immunodiagnosis 

FY  77  Funds:  $108,032 
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CONTRACT  RESEARCH  SUMMARY 


Title:  Diagnostic  Application  of  Hunan  Tumor-Associated  Antigen 


Principal  Investigator: 

Name/Address 

Perfonsing  Organisation: 

Contract  Number:  N01-CB-64072 

Starting  Date:  6/30/76 


Dr*  Robert  Humphreys 

University  of  Massachusetts  Medical  School 
Worcester,  MA 


Expiration  Date:  6/29/78 


Coal:  The  objective  of  this  study  is  to  identify  and  isolate  aeabrane  proteins 

froa  leukeaic  cells  in  order  to  raise  rabbit  antibodies  which  aay  be  used  to 
diagnose  biologic  subsets  of  leukeaias  and  1 yap homes  by  cytotoxic  or  immuno- 
fluorescent  assays. 


Approach:  In  order  to  identify  subsets  of  leukeaias,  membrane  proteins  from 

leukeaic  cell  lines  are  examined  by  [ laethionine , autorad iographic  tech- 
niques in  SDS  polyacrylamide  slab  gel  electrophoresis.  T-  and  B-specific 
proteins  are  identified.  These  proteins  are  then  isolated  by  traditional 
protein  chemical  techniques.  Antisera  to  these  proteins  are  assayed  for  their 
specificity  for  leukemia  or  for  subsets  of  leukemias. 


Progress:  Prior  to  this  contract,  the  investigator  found  and  isolated  p23,30, 

a B lymphocyte-specific  marker  which  identified  a biological  subset  of 
patients  with  acute  lymphoblastic  leukemia.  In  the  first  year  o(  this  con- 
tract the  focus  has  been  on  comparing  SDS  polyacrylamide  membrane  patterns 
of  T and  B lymphocytic  leukemia  cells.  B cell  patterns  are  similar  to  each 
other  while  two  cell  lines,  HSB  and  OEM,  differ  from  each  other  and  from  B- 
cell  patterns.  Putative  8-  and  T-specific  membrane  proteins  have  been  iden- 
tified in  these  analytic  gels.  Several  proteins  have  been  isolated  from 
aeabranes  by  traditional  techniques.  One  of  these  proteins,  p46  from  the  CEH 
line,  appears  to  be  specific  for  a subpopulation  of  normal  peripheral  blood 
T lymphocytes.  Antisera  to  other  proteins  are  cytotoxic  for  lymphocytes  and 
are  being  characterised.  A B-cell  antigen  of  92,000  daltons  had  been  found. 

In  the  coming  year  these  entigena  will  be  characterised  in  detail  and  the 
use  of  antisera  to  them  for  leukemia  diagnosis  will  be  tested. 


Significance  to  Cancer  Research:  The  identification  of  biological  subsets  of 

leukemias,  as  in  the  case  of  p23, 30-positive  ALL  patients,  permits  correlation 
to  the  clinical  courae.  These  assays  may  in  time  affect  the  selection  of 
cheaotherapeut ic  protocols  based  on  the  identification  of  biological  subsets 
of  cancers,  or  the  antisera  may  be  used  to  modify  the  imsune  response  in 
patients  with  cancer. 

Project  Officer:  Kra.  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Imounodi agnosia 

FY  77  Funds:  683,130 
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CONTRACT  RESEARCH  SUMMARY 


Title:  Early  Detection  of  Antibodies  to  Carcinomas  in  Experimental  Animal 

Models 


Principal  Investigator: 

Name/Address 

Performing  Organisation: 


Dr.  Lionel  Manson 
Vistar  Institute 
Philadelphia,  PA 


Contract  Number:  NOl-CB-43882 

Starting  Date:  6/1/74  Expiration  Date:  5/31/77 


Coal:  Development  of  experiaental  aniaal  systems  for  the  early  detection 

of  antibody  response  to  tumor-associated  antigens,  as  model  for  problem 
of  antibody  detection  in  patients  with  carcinomas  and  other  sulignant 
diseases. 


Approach:  Studies  will  be  performed  with  primary,  autochthonous  carcinomas 

or  with  carcinomas  in  early  transplant,  in  inbred  strains  of  mice.  A 
sensitive  antiglobulin  assay  will  be  used  to  determine  antibody  levels. 

Progress:  The  previously  used  assay  in  this  study,  in  which  adherent  live 

cells  were  used  as  the  solid  phase  imounoadsorbent , was  found  to  be  unsuit- 
able for  a quantitative  antibody  asaay.  By  binding  membrane,  antigenic 
fragments  to  activated  filter  paper  discs,  a solid  phase  imtnunoad sorbent  was 
developed  with  which  absolute  quantitation  was  achieved.  By  using  these  discs 
and  specific  antibody  in  an  inhibition  mode  antigen  can  also  be  measured. 
Further  studies  with  the  spontaneous  mammary  adenocarcinoma  A-10  have  con- 
firmed the  previous  observations  that  the  cell  line  appears  not  to  be 
immunogenic  in  the  A/J  mouse.  Control  experiments  with  an  allogeneic  tumor 
have  shown  that  if  antibody  appeared  in  the  aerum  during  the  early  growth 
of  the  tumor,  it  should  have  been  detected  by  the  asaay  uaed. 


Significance  to  Cancer  Research:  < NCP  Objective  ^ Approach  _0 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program  Site  Visit  Date:  2/27/76 

Technical  Review  Group:  Committee  on  Cancer  Imaunodi agnosia  * 

FY  77  Funds:  0 
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CONTRACT  RESEARCH  SUMMARY 

Title:  Im^nof  luorescent  Detection  of  Antibodies  Against  Autologous  Hub  an 

tumor  Celia 


Principal  Investigator: 

Nsne/Address 

Performing  Organia ation: 

Contract  Humber:  NOl-CB-43881 

Starting  Date:  6/1/74 


Dr.  George  J.  Friou 

University  of  Southern  California 

Los  Angeles,  CA 


Expiration  Date:  5/31/77 


Goal:  Study  of  sera  of  patients  with  breast  carcinoma  for  presence  of  anti- 
bodies  to  autologous  tuaior  cells  using  imtaunof luorescence,  studying  surface 
and  intracellular  antigens,  immunoglobulin  class  and  specificity  of  observed 
reactions,  and  relationship  of  antibodies  to  stage  and  course  of  disease, 
screening  tests  for  ce 1 l-mediated  immunity,  and  presence  of  autoantibodies. 


Approach:  Primary  site  specimens  were  obtained  from  untreated  patients. 

Preoperative,  postoperative,  and  follow-up  sera,  clinical,  pathological  data 
collected.  Preoperative  sera  were  tested  against  autologous  viable  tumor  cells 
and  fixed  cell  smears,  and  selected  follow-up  sera  similarly  tested.  Ig  class 
of  antibodies  in  selected  sera  was  determined.  Allogeneic  tests  and  absorp- 
tions have  been  used  to  evaluate  specificity  of  observed  reactions. 

Progress:  Initial  studies  included  lung  and  colon  as  well  as  breast,  but  later 

work  was  restricted  to  breast  carcinoma  patients.  Studies  prior  to  the  pre- 
sent contract  year  established  chat  antibodies  to  autologous  surface  and  intra- 
cellular antigens  were  present  in  16/41  (391)  and  29/52  (551)  of  breast  cancer 
sera,  respectively.  Allogeneic  teats  with  cancer  sera  showed  consistency  of 
reactions;  controls  showed  no  surface  reactions,  and  12-13X  intracellular  reac- 
tions. Sera  of  patients  with  biopsy-confirmed  fibrocystic  disease  and  fibro- 
adenoma showed  reaction  frequencies  with  intracellular  antigens  similar  to  sera 
of  cancer  patients. 

Current  year  studies  have  included  absorptions  showing  shared  antigens 
between  ductal  carcinoma  and  fibroadenoma.  Stage  4 sera  fail  to  react  in  auto- 
logous reaction,  but  cross-testing  of  stage  1,  2 and  4 sera  indicates  this 
to  result  from  antigenic  change  in  stage  4 cells  rather  chan  absence  of  anti- 
body in  stage  4 sera.  Other  clinical  correlations,  autoantibody  studies,  and 
relationship  to  embryonic  antigens  are  in  completion  phase. 


Significance  to  Cancer  Research:  Antibodies  detected  may  assist  in  cancer 

diagnosis,  or  in  screening  for  premalignant  lesions.  Failure  of  reactions  of 
positive  sera  with  stage  4 cells  has  important  conceptual  relevance  to  under- 
standing of  mechanisms  of  tumor  progression. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  of  Imnu nodi agnosia 

FY  77  Funds:  0 
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CONTRACT  RESEARCH  SUMMARY 


Title:  Detection  of  Antibodies  Against  Autologous  Human  Tuner  Cells 


Principal  Investigator : 
Name/Address 

Performing  Organisation: 

Contract  Number:  NOl-CB-43953 

Starting  Date:  5/16/74 


Dr.  Piorcnso  Paronetto 
Nt.  Sinai  School  of  Medicine 
New  York,  NY 


Expiration  Date:  5/15/77 


Coal:  Determine  the  feasibility  of  cancer  diagnosis  through  the  presence  of 

antibodies  against  autologous  tumors  utilising  fluorescent  antibody  techniques. 


Approach:  Tumor  tissues  and  sera  from  patients  with  tumors  of  colon  and 

breast  were  tested  for  the  presence  of  autoantibodies  using  the  fluorescent 
antibody  technique. 

Progress:  Utilising  fluorescent  antibody  techniques,  the  contractor  has  pre- 

viously demonstrated  in  vitro  complement  fixation  in  661  (21/31)  of  carcinomas 
of  the  colon.  IgC  autoantibodies  against  tumors  were  seen  in  only  4.51  (1/22) 
of  sera  of  patients  with  carcinoma  of  the  colon  and  6.51  (2/31)  of  sera  of 
patients  with  carcinoma  of  the  breast.  Utilising  cell  suspension  techniques, 

IgC  autoantibodies  were  detected  in  sera  of  201  (2/10)  of  patients  with  carcino- 
ma of  the  colon.  Fifty  percent  (2/4)  of  sera  of  normal  controls  likewise 
contained  IgC  antibodies  against  the  carcinoma  cell  suspensions  which  were 
positive  with  autologous  sera.  Sixteen  percent  (3/19)  of  sera  of  patients 
with  colon  carcinoma  and  16.51  (2/12)  of  sera  of  normal  controls  contained 
homologous  antibodies  against  an  established  colon  tumor  line  (HT-29).  IgC 
antibodies  active  at  4'C  (cold  antibodies)  against  autologous  carcinoma  were 
detected  in  631  (5/6)  of  sera  of  patients  with  carcinoma  of  the  breast.  Simi- 
lar cold  antibodies  against  homologous  carcinoma  of  the  breast  were  detected 
in  491  (16/37)  of  normal  sera  and  601  (22/37)  of  sera  of  patients  with  carci- 
noma of  the  breast.  Strong  cold  antinuclear  antibodies  were  detected  in  441 
(12/27)  of  sera  of  patients  with  carcinoma  of  the  breast,  but  only  in  111 
(3/27)  of  sera  of  normal  controls. 


I 


Significance  to  Cancer  Research:  The  presence  of  antibodies  against  tumor  in 

a large  proportion  of  normal  sera  precludes  the  use  of  these  antibodies  for 
tumor  diagnosis.  The  antibodies  may,  however,  play  a significant  role  in 
natural  immunity  against  tumors. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program  Site  Visit  Date:  2/3/76 

Technical  Review  Group:  Cofsmittee  on  Cancer  Imounodi agnosia 

FY  77  Funds:  0 


CONTRACT  RESEARCH  SUMMARY 


Title  Blood  Sample  Collection  Bank  as  Reservoir  for  Evaluation  of  Center 
Detection  Tests 


Principal  Investigator : 

Nsne /Address 

Performing  Organisation:  ' 

Contract  Number:  NOl-CB-23879a 

Starting  Date:  6/1 5/7 2 


Dr.  Al lan  Schutt 
Mayo  Foundation 
Rochester,  MN 


Expiration  Date:  11/14/77 


Coal:  To  establish  and  maintain  a bank  of  sera  from  patients  with  i; sneer, 

with  benign  diseases  and  from  normal  individuals. 


Approach:  Make  necessary  aerua  samples  available  for  evaluation  of  innuno- 

diagnostic  tests  for  cancer.  Serve  as  a central  facility  for  storage  of  serum 
and  plasaa  specimens  collected  by  other  contractors  in  the  Tumor  Immunology’ 
loununodi agnosia  Prograa. 


Progress:  The  Mayo  Serua  Bank  is  a central  storage  area  for  a large  number  of 

blood  samples,  including  those  collected  by  Iaaunodi agnosia  contractors  at  the 
Philadelphia  Geriatric  and  the  University  of  Minnesota  cancer  acreening  faci- 
lities aside  f roa  collection  of  saaples.  The  Mayo  Bank  also  ships  panels  of 
serua  saaples  to  investigators  under  the  Iaaunodi ag nos  is  Program’s  direction 
to  evaluate  potential  iaaunodi agnostic  tests  for  cancer  in  a blind  fashion. 
Over  70  such  test  panels  have  been  sent  out  in  recent  months.  Extensive  data 
are  kept  on  all  saaples  and  continuous  efforts  are  made  to  increase  deficient 
areas  of  benign  or  malignant  diseases. 


Significance  for  Cancer  Research:  (NCP  Objective  5^  Approach  4) 

This  serua  bank  will  provide  sera,  in  sufficiently  large  quantities  and  with 
adequate  controls,  to  efficiently  and  rapidly  evaluate  potential  iaounodiag- 
nostic  tests  for  cancer* 

Project  Officer:  Mrs.  Judith  Whalen 

Prograa;  tumor  Immunology  Prograa  Site  Visit  Date:  2/19/74 

Technical  Review  Croup:  Committee  on  Cancer  latnunodiagnosis 

FY  77  Funds:  $100,458 
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CONTRACT  RESEARCH  SUMMARY 


Title:  Collection  of  Sere  fro*  Populations  with  High  Cancer  Risk 


Principal  Investigator: 

Name/Address 

Performing  Organisation: 

Contract  Humber:  KOl-Cb-33914 

Starting  Date:  6/25/73 


Dr.  Henry  Altschuler 
Philadelphia  Geriatric  Center 
Philadelphia,  PA 


Expiration  Date:  10/24/77 


Goal:  To  collect  aerial  serum  specimens  fro*  populations  at  high  risk  of 

contracting  sulignant  disease  for  the  purpose  of  developing  and  evaluating 
iomunodi agnostic  screening  tests  for  human  cancer. 


Approach:  Demographical ly  stable  populations  at  high  risk  of  developing  human 

malignancies  in  the  colon,  lung,  breast,  proseata,  bladder,  pancreas,  etc. 
will  be  followed  on  an  annual  basis.  This  includes  clinical  evaluation  and 
serum  collection.  The  sera  will  be  banked  end  records  kept  on  the  patients 
so  that  information  obtained  fro*  the  stored  sera  can  be  correlated  with 
development  of  any  particular  cancer. 


Progress:  Sera  are  being  continually  collected  fro*  a deaographically  stable 

population  of  high  cancer  risk  aged  residents  of  the  Philadelphia  Ceriatric 
Center  as  well  as  fro*  others.  Complete  records  are  being  kept  on  each  patient, 
including  *edical  information  and  follow-up  data  fro*  such  sources  as  autopsies 
and  Tumor  board  Conferences.  The  collected  sera  are  being  sent  to  Kayo  Clinic 
for  storage  under  Dr.  Schutt's  project.  As  of  February  26,  1977,  a total  of 
^2,616  serum  samples  were  collected  and  2,739  such  samples  were  shipped.  During 
this  period  there  has  been  a total  of  251  deaths,  of  which  41  were  autopsied. 

In  this  seme  period  40  subjects  have  developed  malignancies.  Of  these,  231 
have  C.I.  cancers.  In  the  order  of  decreasing  frequencies  are  cancers  of  skin, 
breast,  and  prostate.  In  addition,  there  are  a small  number  of  miscellaneous 
malignancies.  It  should  be  pointed  out  that  the  population  under  survey  is 
predominantly  female. 


Significance  to  Cancer  Research:  Early  detection  of  cancer  by  means  of  appro- 

priate testing  would  permit  treatment  of  cancer  at  the  most  favorable  time. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on 

FY  77  Funds:  $52,768 


Cancer  Imeu nodiagnosis 


CONTRACT  RESEARCH  SUMMARY 


Title:  Collection  of  Sore  from  Populations  with  High  Concor  Risk 


Principal  Investigator : 
Name/Address 

Performing  Organisation: 

Contract  Number:  NOl-CB-33915 

Starting  Data:  6/30/73 


Dr.  John  S.  Majarian 
University  of  Minnesota 
Minneapolis,  MM 


Expiration  Date:  4/30/78 


Coal:  Serum  ia  collected  froe  individuals  in  the  high  cancer  risk  age  group 
<50  to  70  years  of  age)  during  their  annual  visit  to  a cancer  detection 
center.  The  scrim  is  coded,  froten,  and  stored  for  future  evaluation  of 
potentially  promising  immu nodi agnostic  testa  for  cancer. 


Approach:  In  addition  to  collection  of  the  serum  samples,  detailed  history 

is  kept  which  includes  the  date  cancer  is  detected,  and  the  date  and  cause 
of  deaths  of  any  members  in  the  study,  tftien  the  study  and  collection  are 
completed,  this  information  will  be  used  to  designate  at  least  three  groups 
of  serum  samples:  those  who  never  develop  cancer;  those  who  develop  cancer 

within  a year  of  the  sample;  and  thoae  developing  cancer  before  the  sample 
is  taken,  when  a new  immunodi agnostic  test  of  promise  is  developed,  its 
potential  in  early  detection  of  cancer  can  be  validated  very  quickly  by  means 
of  this  serum  bank. 


Progress:  Since  the  study  started,  a total  of  5,2)9  asymptomatic  adults 

have  been  examined  and  serum  collected  for  the  study.  Follow-up  on  this 
group  indicates  that  2,018  have  returned  for  the  second  visit,  and  1,001  for 
the  third  visit.  Total  exams  on  this  population  performed  have  been  8,565. 

To  date,  there  have  been  35  deaths  in  the  population  and  a total  of  94  malig- 
nancies, 57  of  these  were  detected  at  the  time  of  the  examination,  and  37 
developed  between  visits.  Documentation  of  the  malignancy  includes  the  type 
of  tumor,  its  location,  date  detected,  date  confirmed,  and  the  type  of  treat- 
ment the  patient  received. 


Significance  to  Cancer  Research:  The  importance  of  early  diagnosis  of  cancer 

has  been  repeatedly  demonstrated  and  can  result  in  increasing  the  life  span 
of  those  involved.  The  collection  of  a bank  of  serun  from  individuals  whose 
cancer  histories  have  been  carefully  and  accurately  documented  can  reduce 
the  time  required  to  evaluate  the  potential  of  a new  diagnostic  test  from 
many  years  to  .a  few  days.  This  results  in  tremendous  savings  of  money  and, 
more  importantly,  reduces  the  time  required  for  initial  determinations  of 
value  and  establishments  of  efficacy. 

Project  Officer:  Mrs.  Judith  H.  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Immuuodiagnosis 

FY  77  Funds:  $80,096 


773 


CONTRACT  RESEARCH  SUMMARY 


Title:  Detection  of  Circulating  Ant ige n- Anti body  Complexes  in  Cancer 


Principal  Investigator: 

Name/Address 

Performing  Organisation: 

Contract  Number:  N01-CB-53S93 

Starting  Date:  5/1/75 


Dr*  Ralph  l.  Schrohenloher 
University  of  Alabaaa 
Bi rminghaa,  AL 


Expiration  Date:  4/30/76 


Coal:  Establish  the  presence  of  circulating  iaaune  coaplexes  in  cancer  and 
deteraine  the  identity,  levels,  and  diagnostic  or  prognostic  value  of  these 
materials* 


Approach:  Develop  sensitive  and  quantitative  methods  for  soluble  iaaune  com- 

plexes where  the  antigen  is  not  known,  systeaat ical ly  screen  sera  from  a broad 
cross-section  of  cancer  patients  to  establish  the  existence  of  circulating 
immune  complexes,  and  establish  the  identity  of  the  complexes  by  physicochemi- 
cal and  immunochemical  techniques* 

Progress:  A radioassay  based  on  reaction  with  human  monoclonal  rheumatoid 

factor  has  been  developed.  Its  capacity  to  detect  circulating  imnune  complexes 
containing  IgC  was  established  using  sera  and  other  body  fluids  from  patients 
with  connective  tissue  diseases  associated  with  a high  incidence  of  these 
materials.  Characterise! ion  of  the  detected  materials  indicated  that  the 
assay  is  capable  of  revealing  small  complexes  sedimenting  intermediate  to  7S 
and  19S  in  addition  to  larger  complexes  sedimenting  at  19S  and  faster*  A 
radioassay  for  immune  complexes  based  on  inhibition  of  the  binding  of  radio- 
labeled Clq  to  latex-aggregated  IgC  particles  was  also  developed.  The  method 
is  rapid,  sensitive  and  semi-quantitative,  but  lacks  the  specificity  necessary 
for  detection  of  imnune  complexes  in  cancer  sera*  For  this  reason  a modified 
assay  using  Clq  is  under  development*  Application  of  the  monoclonal  rheumatoid 
factor  assay  to  screening  sera  from  cancer  patients  has  been  initiated* 


Significance  to  Cancer  Research:  Studies  on  the  occurrence  of  immune  complexes 

in  cancer  ere  of  potential  significance  in  understanding  the  imounobiology  of 
the  disease.  Procedures  for  imsune  coaplexes  also  show  promise  as  aides  in 
monitoring  disease  activity* 

Project  Officer:  Mrs*  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Immunodi agnosia 

FY  77  Funds:  $92,741 
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CONTRACT  M SEARCH  SUMMARY 


Title  Detection  of  Circulating  Antigen-Antibody  Complexes  in  Cancer 


Principal  Inves tigator: 

Name/Address 

Performing  Organisation: 

Contract  Number:  NOI-C8-63990 

Starting  Date:  9/1/75 


Dr.  Dieter  burger 
Washington  State  University 
Pullman,  WA 


Expiration  Date:  8/31/78 


Coal:  To  isolate  immune  complexes  from  the  circulation  and  identify  the  role 
which  these  antigen-antibody  complexes  may  play  during  enhancement  or  regres- 
sion of  tumor  growth. 


Approach:  Affinity  chromatography  with  immobilised  equine  complement  Clq  is 

used  as  a sorbent  for  isolation  of  complement  Clq-fixing  immune  complexes  using 
feline  leukemia  as  a model  for  human  cancer.  Purified  immune  complexes  are 
quantitated  and  then  identified.  These  data  will  be  correlated  with  the  clini- 
cal status  of  the  animal,  presence  of  leukemia  group-specific  antigen  (gs- 
antigen),  and  the  titer  or  antitumor  antibody. 

Progress:  During  the  present  contract  year  circulating  immune  complexes  were 

isolated  frequently  from  cats  without  exposure  to  feline  leukemia  virus.  A 
detailed  analysis  by  virus  neutralisation  and  fluorescent  antibody  tests  demon- 
strated that  the  antibody  specificity  of  these  complexes  was  directed  against 
feline  caliciviruses,  the  causative  agents  of  a common  feline  respiratory 
infection.  During  a chronologic  study  of  circulating  immune  complexes  in  two 
calicivirus-infected  kittens,  it  was  observed  that  the  virus  infection  persisted 
in  the  respiratory  tract  during  the  entire  observation  period,  whereas  the  con- 
plexemia  was  temporary  (3  weeks)  and  declined  to  negative  values  during  the 
observation  period  of  five  weeks.  Immune  complexes  isolated  from  eight  cats 
which  carried  protective  anti-leukemia  (POCKA)  antibody  had  higher  IgG  concen- 
tration (X  208  ug/ml)  than  four  sera  from  leukemic,  FOCMA  negative  cats  (94 
ug/ml).  In  one  cat  with  a rapidly  progressing  tumor  no  complement-fixing  immune 
complexes  were  found. 


Significance  to  Cancer  Rdsearch:  Our  affinity  chromatography  technique  can  be 

used  to  isolate  circulating  immune  complexes  from  kryptic  disease  processes 
such  as  cancer,  and  it  may  aid  in  identifying  the  cguses  of  enhancement  of 
tumor  growth. 

Project  Officer:  Krs.  Judith  Whalen 

Program:  Tumor  Isununology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Immunodi agnosia 

FY  77  Funds:  857,638  (estimate) 
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CONTRACT  RESEARCH  SIMMARV 

tit  It:  Detection  of  Circulating  Antigen-Antibody  Complexes  in  Cancer 


Principal  Investigator: 
Nsme/Address 

Performing  Organisation: 


Dr.  Argyrioa  N.  Theof ilopouloa 
Scrlppa  Clinic  and  Reaearch  Foundation 
La  Jolla,  CA 


Contract  Number:  NOI-C8-53952 

Starting  Date:  3/16/75  Expiration  Date:  5/13/78 


Coal:  Detection  and  quantitation  of  immune  complexes  (ICs)  in  aera  of  patients 

with  malignancies;  determining  prognostic  significance  of  ICs  in  monitoring 
these  patients;  identification  and  possible  isolation  of  the  tumor  antigens  in 
ICs;  g£d  production  of  antisera  against  tumor  antigens  in  ICs. 


Approach:  Levels  of  ICs  will  be  determined  by  the  Raji  cell  radioimmunoassay • 

ICs  will  be  isolated  using  Raji  cells  or  insolubilised  conglutinin  as  sub- 
strates • Isolated  antigens  or  ICs  will  be  used  for  the  production  of  antisera 
in  experimental  animals. 

Progress:  A sensitive  and  simple  procedure  for  the  detection  and  quantitation 

of  soluble  complement-fixing  IC  in  human  sera  has  been  developed  by  utilising 
complement  receptors  on  Raji  cells.  Over  500  patients  with  various  malignancies 
were  studied  using  this  assay.  Abnormal  levels  of  ICs  were  found  in  from  16  to 
52X  of  patients  with  different  types  of  tumors.  The  highest  incidence  of  ele- 
vated IC  was  found  in  colon  carcinoma,  melanoma,  osteogenic  sarcoma,  breast 
carcinoma,  and  carcinoma  of  the  stomach.  The  incidence  of  positivity  and  the 
amount  of  1C  found  increased  with  increasing  tumor  sise  and  with  metastatic 
spread.  Immunofluorescence  and  isotope-labeled  antibody  techniques  showed  that 
IC  from  sera  of  patients  with  melanoma,  osteosarcoau,  and  colon  carcinoou  which 
bound  to  the  complement  receptors  on  Raji  cells  contained  respective  tumor  cell 
antigens.  Techniques  were  developed  for  concentrating  and  isolating  preformed 
IC  from  human  serum  as  well  as  sera  of  experimental  animals  with  serum  sickness 
and  transplantable  tumors  by  binding  to  Raji  cells  or  to  insolubilised  bovine 
conglutinin. 


Significance  to  Cancer  Research:  Tumor  antigen-antibody  complexes  have  been 

implicated  as  modulators  of  tumor  immunity.  Development  of  techniques  for 
their  identification  and  quantitation  may  help  in  monitoring  the  course  of  the 
disease  and  the  effect  of  treatment  in  these  patients.  Isolation  of  tumor 
antigens  and  production  of  antisera  against  them  will  be  of  extreme  importance 
in  understanding  the  pathogenesis  of  malignancies  and  in  developing  specific 
diagnostic  procedures. 

Project  Officer:  Mrs.  Judith  Vhalen  " 

Program:  Tumor  Immunology  Program 

Technical  Review  Group:  Cosnittee  on  Cancer  Immu nodi agnosia 

FY  77  Funds:  $85,569 
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CONTtACT  USEA1CH  SUKMAJtY 

Title:  New  In  Vitro  Techniques  to  Eveluete  Cell-Mediated  Inanity  to 


Intect  Tumor  Celle 

Principal  Investigator: 

Name/Addreaa 
Performing  Organisation: 

Contract  Number:  NOl-CB-43965 

Starting  Date:  5/16/74 

Coal:  This  contract  has  sought  ways 

could  be  adapted  to  enable  detection 
neic  tumor. 


Dr.  Christopher  S.  Henney 
Johns  Hopkins  University 
Baltimore,  MD 


Expiration  Date:  5/15/77 

in  which  cell-mediated  cytotoxic  assays 
of  cell-mediated  immunity  against  eynge- 


Approach:  Low  molecular  weight  markers  have  been  used  to  detect  minimal  mem- 

brane permeability  changes  induced  in  target  cells  by  lymphocytes.  It  was 
hypothesised  that  by  measuring  such  minimal  damage  one  might  be  able  to 
increase  the  sensitivity  of  cytotoxic  assays  in  vitro.  Attempts  have  been 
made  to  increase  the  lytic  activity  of  lymphocytes  by  cultuiing  effector  cell 
populations  under  varying  conditions  before  assay. 

86  51 

Progress:  Although  it  could  readily  be  shown  that  Rb  flux  preceded  Cr 

release  in  cell-mediated  lytic  assays,  we  found  no  evidence  that  use  of  the 
low  molecular  weight  ggrker  increased  the  sensitivity  of  the  assay.  Lesions 
that  initially  allow  °Rb  efflux  do  not  annea^  but  enlarge  (probably  by  col- 
loid osmotic  pressures)  and  eventually  allow  lCr  release  and  disruption  of 
the  cell  membrane.  Culturing  mouse  effector  lymphocytes  in  vitro  even  for 
fairly  brief  (16  hours)  periods  led  to  a marked  increase  in  lytic  activity. 
Considerable  evidence  was  gathered  to  support  the  view  that  the  augmented  lytic 
activity  was  due  to  differentiation  of  new  killer  cells  in  culture.  These 
findings  enabled  demonstration  of  killer  cells  against  a variety  of  syngeneic 
tumors  in  situations  where  no  such  reactivity  was  demonstrable  before  culture. 

Additionally,  novel  methods  of  calculating  the  incidence  of  killer  cells 
in  lymphocyte  populations  and  of  characterising  the  affinity  of  effector  cells 
for  homologous  target  cells  have  been  reported  andallow  a more  quantitative 
appraisal  of  data  generated  in  cell-mediated  cytotoxic  assays  than  had  previ- 
ously been  possible. 


Significance  to  Cancer  Research:  This  contract  was  aimed  at  increasing  the 

sensitivity  and  quantitativeness  of  a common  in  vitro  cytotoxic  assay.  Such 
studies  may  eventually  result  in  an  assay  system  that  would  allow  a patient's 
immunological  status  with  respect  to  his  tumor  to  be  correlated  with  his 
clinical  progress. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Imsunology  Program 

Technical  Review  Croups:  Committee  on  Cancer  lmaunodi agnosia 

FY  77  Funds:  0 
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CONTRACT  RESEARCH  SUMMARY 

Tide:  New  In  Vitro  Techniques  to  Evaluate  Cell-Mediated  Immunity  to  Intact 

Tumor  Celle 


Principal  Invea tigator : 

Name/Address 

Perforainf  Organisation: 

Contract  Number:  NOl-CB-43893 

Starting  Date:  6/1/74 


Dr*  John  T.  Harrington 
University  of  Texas  Medical  School 
San  Antonio,  TX 


Expiration  Data:  10/31/77 


Coal:  To  establish  aethods  for  measuring  the  cell-mediated  immune  response  of 

tumor  patients  to  their  tuaor  antigens* 


Approach:  To  develop  and  apply  the  agarose  droplet  aicroaethod  for  Measuring 

cell  migration  inhibition  --  an  in  vitro  correlate  of  cell-mediated  immunity  -- 
in  patients  with  bladder,  lung,  and  breast  carcinosu  using  antigens  derived 
froa  autologous  tuaor  material  and  from  established  tuaor  cell  lines. 

Progress:  This  research  is  being  conducted  in  three  overlapping  phases:  (1) 

Development  of  the  agsrose  droplet  method  using  a murine  tumor  allograft  rejec- 
tion model*  These  studies,  which  have  been  completed,  permitted  rapid  tech- 
nical development  of  the  method  and  verification  of  its  use  for  testing  iausunity 
to  cell  surface  antigens*  Cell  freezing  techniques,  antigen  extraction  smthods, 
and  definition  of  the  cell-mediated  response  in  ,this  model  were  also  accom- 
plished* (2)  Development  of  a human  agarose  droplet  aicroaethod*  This  work, 
which  has  been  completed,  tested  the  migration  inhibition  response  of  huaan 
tuberculin-sensitive  individuals  to  FPD*  Human  assay  conditions  hsve  been 
verified  and  optimal  migrating  indicator  cells  chosen.  (3)  Application  of  the 
micromethod  to  assess  human  tuaor  immunity.  These  studies  are  now  in  progress 
and  have  demonstrated  positive  migration  inhibition  reactions  in  bladder,  lung, 
and  breast  carcinoma  patients  to  extracts  of  tumor  extracts  of  cultured  cell 
lines  derived  from  these  tumors.  Further  definition  of  the  specificity,  repro- 
ducibility, and  clinical  correlation  of  these  reactions  are  in  progress. 


Significance  to  Cancer  Reaearch:  The  accurate  assessment  of  antitumor  immunity 

in  cancer  patients  may  be  important  to  both  diagnostic  and  treatment  decisions. 
Development  of  appropriate  methods  is  critical  to  this  effort. 

Project  Officer:  Mrs*  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Group:  Committee  on  Cancer  Immunodi agnosia 

FY  77  Funds:  $81,842 
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comucr  USEAftCX  I0MMABT 


Title:  Isolation  And  Tissue  Culture  of  Bimaa  Tumor  Calls 


Principal  Investigator: 
Name /Add  re  at 

Par  forming  Org eaiiat loo: 


Contract  Number:  NOI-C8-43834 

Starting  Data:  S/8/73 


Dr . Jorgea  K*  Fogh 

S l oae-te tiering  Institute  for  Caacar 
la starch 
New  York , NY 


Expiration  Data:  8/7/77 


Coal:  To  further  develop  procedures  for  encouraging  tumor  call  growth  in  cul- 

turt  and  to  perform  tatts  to  determine  if  cells  in  culture  are  indeed  neoplastic 
rather  than  normal  calls.  To  make  cultures  available  to  other  investigators. 


Approach:  Hunan  tumor  ceil  lines  are  established  in  culture  from  surgical 

specimens  and  are  collected  from  other  investigators.  They  are  characterised 
in  this  laboratory  as  to  malignancy,  cell  type,  and  special  features  as  needed 
for  individual  investigations. 


Progress:  Three  hundred  ninety  established  cell  lines,  derived  from  human 

tumors,  have  been  collected  from  cultures.  The  experience  gained  during  the 
past  period  permits  cell  line  establishment  from  certain  types  of  tumors  much 
more  frequently  than  in  tht  past.  Methods  have  been  employed  to  asaesa  malig- 
nant characteristics  of  the  cultured  celle,  consistency  in  terms  of  tumor  cell 
type  with  the  tumor  of  origin,  end  special  features  of  the  individual  cell 
lines.  These  methods  have  provided  information  on  cell  morphology,  outritional 
requirements,  growth  in  vitro,  tumor  production  in  the  nude  mouse,  chromosomal 
characteristics,  poliovirus  suscaptibility , and  isoiyme  patterns.  Only  s small 
proportion  of  the  collected  lines  are  suspected  of  HeLa  cell  contamination. 
MycopltsMS  and  othar  contaminants  of  a number  of  the  linas  have  been  elimina- 
ted from  all  but  13  lines,  still  mycoplasma  contaminated.  The  major  part  of 
the  lines,  and  many  early  culturts,  art  frotan  in  liquid  nitrogan  and,  whan 
sufficiantly  characterised,  available  for  diatribut ion  to  collaborating  inves- 
tigators* A computerised  catalog  of  clinical  background  information  and  call 
characterisation  data  is  being  constantly  updated.  A computerised  data  file 
of  all  cell  specimens  stored  in  liquid  nitrogen  has  been  established  during 
the  last  year.  One  thousand  stven  hundred  forty-four  cultures  of  a variety  of 
human  tumor  cell  Lines  were  shipped  to  investigators  in  the  United  Ststes  and 
abroad.  Efforts  are  made  to  obtain  date  derived  from  their  studies. 


Significance  to  Cancer  kasaarch:  The  collection  of  well-charecterised  conte- 

minstion-f rec  human  tumor  call  linas  is  pertinent  for  many  disciplines  of 
experimental  and  clinical  cancar  research. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program  Sita  Visit  Date:  10/31/73 

Technical  keview  Croup:  Committee  on  Cancer  Imaunodiagnosis 

FY  76  Funds:  $224,000  (TQ) 
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CONTRACT  U SEARCH  (UKKUT 


Title:  Isolation  and  Characterisation  of  Human  Peripheral  Hood 


Mononuclear  Celle 

Principal  loves t If ator : 

Naae/Address 

Performing  Organisation: 

Contract  Humber:  HOi-CB-4 5964 

Starting  Date:  S/16/74 


Dr,  Stuart  Schlossmea 
Sidney  Far her  Cancer  Institute 
Boston,  HA 


Expirat ion  Date:  5/15/7 8 ' 


Coal:  Development  of  procedures  for  more  effective  and  reproducible 

f race ionation  of  mononuclear  cells  from  human  peripheral  blood. 

Approach:  Peripheral  blood  from  normal  individuals  and  from  patients  with 

carcinomas  will  be  atudied.  The  following  call  types  will  be  isolsted  in 
suspension  with  high  yields,  purity,  and  viability:  T lymphocytes, 

5 lymphocytes,  snd  monocytes*  The  isolated  cells  will  be  characterised 
for  viability,  morphology,  retention  of  membrane  markers,  end  retention  of 
immunological  function*. 


Progress:  The  contractor  has  focusad  on  identification  of  surface  membrane 

determinants  on  human  lymphocyte  subpopulations  analogous  to  ?L»  Ly,  thata, 
and  la  determinants  present  on  murine  lymphocyte  eubpopulstions . The  analysis 
of  surface  determinants  has  sided  work  on  the  development  of  new  techniques 
for  the  isolation  of  highly  purified  subclasses  of  human  lymphocytes  and 
permitted  development  of  new  in  vitro  techniques  to  discriminate  the  func- 
tional behavior  of  tha  isolated  subclasses.  Studies  have  also  been  done  on 
human  B cells,  specifically  analysis  of  the  signals  required  for  B-cell 
differentiation  and  control  of  that  dif farentiation  by  T calls.  Prograss 
has  been  made  on  analysis  of  the  role  of  human  la-like  determinants  on  tha 
surface  of  lymphocytes  and  monocytts  in  the  generation  of  cell-mediated  immune 
responses. 


Significance  to  Cancer  Research:  HCP  Objective  5,  Approach  l* 

Project  Officer:  Kra.  Judith  Whalsn 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Xmmu nodi agnosia 

FY  77  Funds:  981 . 663 
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COKTUCT  USUUtC*  fUMttlY 

Till*:  Improvement  of  Methods  for  Isolation  tod  Preservation  of  Lymphocytes 


Principal  Investigator : 
Nsmt/Addressss 
Performing  Organisation: 

Contract  Number:  N01-C8-4J8S5 

Starting  Data:  5/16/74 


Dr*  Stuart  Schloasman 
Sidney  Parbar  Cancer  Institute 
So a ton,  HA 


Expiration  Data:  5/ 1 S/7 7 


Coal:  To  dufine  tachniquaa  for  tha  iaolatioo  of  individual  aubaata  of  human 
lyaphocytaa  which  ara  viabla  aod  functionally  Intact,  and  to  attempt  cryopre- 
•arvition  of  auch  lyaphocy ta  aubaata  with  tha  viaw  of  racovary  and  preserve* 
tion  of  thair  functional  propartiaa* 


Approach:  Tha  aubaata  of  lymphocytes  wara  aaaayad  for  atructural  Integrity 

and  viability,  and  analyxad  in  vitro  by  functional  aaaaya*  Call  aurfaca 
propartiaa  wart  dtfintd  bafora  and  aftar  cryopraaarvat ion  by  thrae  markers 
which  have  baan  particularly  uaaful  in  thia  laboratory  and  included  F1TC- 
Fab  anti-F(ab),  aggregated  gamaaglobul In  for  Fc  receptor*,  and  anti-Ia-entitera. 


Progress:  Tha  contractor  concentrated  in  tha  past  ytar  on  analysing  functional 

properties  of  lyaphocy tas  and  the  affect  of  varying  conditions  in  frtesing 
and  thawing  on  the  racovary  of  subaats  of  lyaphocytaa,  particularly  the  Thl 
subset  of  huoan  T calls  capable  of  rtsponding  in  MLC  and  tha  Thl  aubsat  of 
lymphocytes  which  express  cytotoxic  activity*  Attempts  to  change  conditions 
which  lead  to  a diainiahed  viability  of  the  recovered  call  population  severely 
affect  ADCC  activity*  In  addition,  Fc  binding  was  analysed,  concentration  of 
la  antigen  and  aurfaca  immunoglobulins  on  AO  individuals  with  CLl  and  following 
fraasing  and  thawing.  Mo  changes  in  tha  aurfaca  propartiaa  of  tha  call*  ware 
obtained  by  storage  upwards  of  one  year,  and  conditions  affecting  viability  and 
recovery  had  littla  or  no  affact  on  tha  call  surface  propartiaa  of  tha  cella* 
Diainiahed  total  viability  could  be  circumvented  by  recovery  of  calls  following 
Ficoll-Hypeque  centrifugation.  No  specific  enrichment  or  delations  of  effector 
functions  were  seen  following  cryopraaarvation* 


Significance  to  Cancer  Research:  The  cryopreaervation  of  lymphocytes  ia 

important  since  it  permits  tha  racovary  of  populations  of  cells  of  defined 
structural  and  functional  integrity  for  studies  of  immune  responsiveness  of 
cancer  patients  as  well  as  to  allow  exchange  among  laboratories  of  defined 
populations  of  cells. 

Project  Officer:  Mrs.  Judith  Whalan 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Immunodi agnosia 

FY  76  Funds:  $44,649  (TQ)  _ _ _ 
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CONTRACT  RESEARCH  SUMMARY 


Tills:  Isolation  and  Characterisation  of  Human  Peripheral  Blood  Mononuclear 

Calif 


Principal  Investigator : 
Name/Address 

Par  forming  Organi tat  ion: 


Or.  Hen#  Vigstll 
Uppiala  University 
Uppaala,  Sweden 


Contract  Nuabar:  NOl-CB-43863 

Starting  Data:  6/25/74  Expiration  Data:  6/24/77 


Coal:  Buaan  peripheral  blood  mononuclear  calls  constitute  a population  of 

calls,  morphologically  in  a superficial  way  looking  alike  but  with  highly 
distinct  i mount  functions.  To  separate  and  define  such  populations  consti- 
tutes our  major  goal. 


Approach:  Development  of  surface  markers,  preferentially  of  a unique  charac- 

ter signifying  a given  subgroup  of  cells,  is  the  most  ultimate  approach  allow- 
ing rapid  fractionation  and  purification  of  blood  mononuclear  cells.  A battery 
of  fractionation  procedural  linktd  up  with  functional  teata  was  applied  in 
order  to  analyte  this  question. 

Progress:  It  has  bean  possible  to  develop  a most  sensitive  and  quantitative 

technique  for  the  detection  of  membrane-asaoc iated  IgG  or  antigen-molecules 
using  iodinated  protein  A.  Using  this  technique  subsequently  the  Pc  receptor 
distribution  of  subgroups  of  human  blood  mononuclear  cells  vaa  analysed,  as 
veil  as  HLA,  and  beta  2-mlcrog lobolin  distribution  pattern.  Whereat  striking 
differences  exist  in  Pc  distribution  patterns,  HLA  and  beta  2-«icroglobulin 
distribution  profiles  art  very  similar  between  subgroups.  Protein  A has  also 
been  found  to  be  a human  B-cell  mitogen,  a useful  marker  for  blood  B cells  in 
man.  New  techniques  have  been  developed  as  to  allow  simple  fractionation  of 
C3-receptor-betring  calls  using  C3-coated  xymosan-particlea.  Helix  pomatia  A 
agglutinin  can  ba  shown  to  serve  as  a useful  marker  in  the  selective  separation 
of  T lymphocytes  as  well  as  natural  killer  calls.  Specific  analysis  of 
separated  subpopulat ioni  of  human  mononuclear  cells  labeled  as  to  surface  gly- 
coproteins using  sodium  borohydride  techniques  indicates  the  existence  of 
distinct  subtype-specific  glycoproteins.  Antisera  against  such  "bands0  are 
being  induced. 


Significance  to  Cancer  Research:  Human  peripheral  blood  constitutes  a major, 

simple  source  of  human  mononuclear  cells*  Understanding  this  complex  popula- 
tion as  to  surface  markers  as  well  as  functional  capacity  is  directly  related 
to  understanding  how  the  immune  system  in  that  individual  may  function. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Immunodiegnosis 

FY  77  Funds:  0 
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COIMACT  USBAKC8  IlMHAKY 


Title:  Isolation  and  Characterisation  of  Human  Peripheral  Blood  Monocytes 


Principal  Invaatigatort 

Name/Address 

Performing  Organisation: 


Dr.  David  Ts Image 

University  of  Colorado  Mtdical  Center 
Webb-War  log  Lung  Inatituta 
Denver,  CO 


Cootract  Number: 
Starting  Data: 


N01-CB-5J900 
5/16/7  S 


Expiration  Data:  5/15/78 


Coal:  To  iaolata  monocytes  fro*  human  pariphtral  blood,  both  from  normal 

donori  and  from  donora  having  carcinomata,  and  to  taat  thaia  calls  for  func- 
tional  activity  and  markers* 


Approach:  Mononuclaar  call*  ara  baing  aaparatad  from  vhola  blood;  monocytas 

are  then  isolated  from  the  lymphocytes  by  counterflow  centrifugation  uaing 
a specially  designed  chamber* 

Progress:  Highly  pure  populations  of  monocytas,  and  also  of  lymphocytes, 

er»  b»ing  obtained  by  the  described  approach.  Purity  now  averages  about 
951.  It  should  be  noted,  however,  that  it  is  oot  possible  to  separata  all 
monocytes  from  all  lymphocytes,  a mixed  population  baing  obtained  between 
the  pure  fractions.  Normal  monocytas  defined  by  these  aaeaya  have  a bijodal 
volume  spectrum,  preventing  their  separation  from  the  lymphocytes.  In  addi- 
tion to  phagocytic  ability  and  peroxidase  activity,  the  isolated  monocyte 
populations  are  being  tasted  for  their  role  in  the  stimulation  of  lymphocytes 
by  Con  A.  In  normal  donora,  monocytes  are  an  abaolute  necessity  for  stimula- 
tion when  the  culture  includes  homologous  plasma.  Furthermore,  the  degree  of 
stimulation  appears  to  be  a linear  function  of  the  percentage  of  monocytes 
present  at  least  up  to  a monocyte-lymphocyte  ratio  of  401.  Even  at  this  level, 
however,  stimulation  is  much  less  marked  than  for  cultures  which  use  FCS 
instead  of  homologous  serum.  In  studies  with  cancer  patients,  it  was  found  that 
phagocytosis  is  often,  though  not  always,"  impaired,  that  peroxidase' activity 
is  very  variable,  and  that  cell  volume  spectrum  is  usually  bisarre. 


Significance  to  Cancer  Research:  The  monocyte  is  known  to  play  an  important 

role  in  the  immune  system  through  its  ability  to  stimulate  lymphocytes. 
Dysfunction  of  the  imsmme  response  in  cancer  can  therefore  be  examined  by 
comparison  of  experiments  using  monocytes  isolated  from  normal  donors  and 
cancer  patients. 

Project  Officer:  Hrs.  Judith  Whalen 

Program:  Tumor  Imosunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Xmmu nodi agnosia 

FY  77  Funds:  $51,518 
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CONTRACT  RESEARCH  SUMMARY 

Title  Purification  of  Human  Tumor-Associated  Antigens 


Principal  Investigator: 

Name/Address 

Performing  Orgaoitat ioiu 


^ Dr.  Ralph  A.  Rtisfeld 
Scripps  Clinic  and  Research  Foundation 
U Jolla,  CA 


Contract  Number:  NOl-CB-53899 

Starting  Date:  6/1/75  Expiration  Date:  5/31/78 


Coal:  Development  of  new  methods  for  the  purification  and  physicochemical 

characterisation  of  human  tumor-associated  antigens  and  to  make  them  available 
for  cell-mediated  immunity  assays  and  for  diagnostic  testing. 


Approach:  Human  melanoma-associated  antigens  (KAA)  are  isolated  by  mild,  least 

denaturing  procedures  from  fresh  tumor  tissues  and  from  cultured  melanoma  cells 
and  their  spent  culture  media  derived  from  the  same  melanoma  patients.  This 
includes  removal  of  HLA  antigens  and  purification  and  physicochemical  charac- 
terisation of  HAA  which  are  defined  biologically  by  their  ability  to  elicit 
specific  delayed  cutaneous  hypersensitivity  reactions  in  melanoma  patients. 

Progress:  Human  melanoma-associated  antigens  (MAA),  when  solubilised  from 

cultured  tumor  cells  by  extraction  with  3M  KC1 , were  shown  to  be  antigenic  and 
elicited  a cel l-mediated~immune  reaction  as  determined  by  delayed  cutaneous 
hypersensitivity  responses  (DC HR).  Between  75-80*  of  melanoma  patients  showed 
positive  DCHR,  while  only  252  of  patients  with  other  neoplasms  reacted.  Anti- 
gen purification  was  achieved  by  XBr  gradient  ultracentrifugation,  cellulose 
(DEAE),  ion-exchange  chromatography,  and  preparative  isoelectric  focusing  (IEF) 
on  Pevikon  C870.  A new  method  was  developed  to  remove  histocompatibility 
antigens  as  well  as  lipids  and  lipoproteins  from  MAA  utilising  KBr  gradient 
ultracentrifugation.  Several  in  vitro  antibody-binding  assays  developed  in 
our  laboratory  were  utilised  to  assess  their  potential  to  quickly  evaluate  the 
progress  of  atTtigen  purification. 


Significance  to  Cancer  Research:  The  continuous  availability  of  chemically 

and  biologically  defined  purified  human  melanoma-associated  antigens  should 
prove  advantageous  to  establish  their  utility  to  produce  specific  xenoantibody 
and  to  test  the  efficacy  of  these  reagents  for  tumor  diagnosis,  therapy,  and 
in  monitoring  response  to  therapy. 

Project  Officer:  Mrs.  Judith  tfhalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Imnu nodi agnosia 

FY  77  Funds:  $160,931 
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CONTRACT  R1 SEARCH  SUMMARY 


Title:  Purification  of  Human  Tumor-Associated  Antigens 


Principal  Investigator: 
Kame/Address 

Parfonaing  Organisation: 


Hr.  Arthur  Malley 
Oregon  Regional  Primate  Research 
Can  tar 

Beaverton,  OR 


.Contract  Number:  NOl-CB-53954 

Starting  Data:  6/16/75  Expiration  Data:  6/15/78 

Coal:  Isolate  homogenous  praparationa  of  tumor-associated  antigana  from  huaan 

melanoma  and  aquaaoua  call  carcinoaa  tiaaua  in  aufficiant  quantity  to  permit 
biological  and  cheaical  charactaritation. 

Approach:  Tuaor  tissue  is  extracted,  purified,  and  tested  for  the  presence 

of  tunor-specif ic  antigana  by  dermal  akin  teats  and  leukocyte  adherence  inhi-  ' 
bition. 

Progress:  The  optimal  conditions  were  explored  for  the  extraction  of  melanoma 

tutaor-specif ic  antigens  from  melanoma  tissue*  A vide  variety  of  reagents  were 
evaluated,  and  4M  KC1  provided  the  maximum  relaaae  of  melanoma  tuaor  antigens* 
An  in  vitro  method  (leukocyte  adherence  inhibition  assay)  was  developed  for 
detecting  tumor-specific  melanoma  antigens*  The  specificity  of  the  LAI  assay 
was  examined  by  testing  various  tumor  extracts  with  leukocyte  suspensions  of 
tumor  patients  and  normal  healthy  donors.  A linear  relationship  exists  between 
the  concentration  of  protein  in  a melanoma  extract  giving  a 10  mm  indurated 
skin  reaction  and  the  concentration  of  protein  giving  a maximum  LAI  reaction. 

A melanoma  antigen  fraction  was  obtained  containing  two  to  six  bands  on  poly- 
acrylamide disc  electrophoresis  end  a 2000-fold  increase  in  tumor-specific 
melanoma  antigen  activity.  Of  interest  is  the  observation  suggesting  that  a 
relationship  might  exist  between  melanoma  antigens  and  human  Bg-microglobulin: 
significant  amount  of  melanoma  antigen  activity  was  bound  to  a oepharose-anti 
6^-microglobulin  adsorbent  and  eluted  with  3M  NaSCK.  Further  testing  will 
involve  the  blocking  of  melanoma  antigen  binding  to  the  adsorbent  by  pretreat- 
nent  of  the  adsorbent  with  purified  Bg-microglobulin. 


Significance  to  Cancer  Research:  The  availability  of  pure  tumor  antigens  will 

provide  a reagent  that  will  permit  the  development  of  sensitive  in  vitro 
radioimmunoassays  for  the  early  detection  of  tumor  antigen.  In  addition,  the 
structural  characterisation  of  these  pure  tumor  antigens  may  provide  some 
insight  on  how  tumor  antigens  escape  the  immune  apparatus  of  the  host. 

Project  Officer:  Hrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program  Site  Visit  Date:  5/21/76 

Technical  Review  Group:  Committee  on  Cancer  Imaunodi agnosia 

FY  77  Funds:  $77,248 
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CONTRACT  UIUICD  SUMMAIY 


Title:  Purification  oflMifl  Tumor-Asiocisted  Antigens 


Principal  Investigator: 

Name/Addreae 

Performing  Organisation: 

Contract  Number:  MOl-Ci-53955 

Starting  Oata:  6/30/75 


Dr*  George  L.  Wright 

tiittrn  Virginia  Had  leal  Authority 

nor folk,  VA 


Expiration  Data:  6/29/76 


Coal:  ' To  iaolata,  purify,  and  identify  huaan  tumor-associated  antigant. 

Approach:  Xsolata  and  purify  tuaor-aaaociatad  antigant  froa  cruda  tuaor 

extract*  of  uroganital  tuaora  and  tait  them  for  functional  activity  in  aasaya 
of  huaoral  and  cell-mediated  immunity, 

Prograaa:  Extract!  prepared  froa  renal  call  carcinoaaa  and  other  uroganital 

tuaora  vara  teated  for  antigenic  activity  uaing  the  leukocyte  aigration  inhi- 
bition teat*  Many  of  the  extract!  teated  deaonatrated  little  activity  or 
epecificity.  One  renal  carcinoaa  extract  vae  found  to  be  reactive  and  ade- 
quately discriminated  between  renal  carcinoaa  patienta,  normal  donora,  and 
patients  vith  other  typea  of  cancer.  Sixty-three  percent  of  the  patienta  with 
renal  carcinoma  and  only  7E  of  the  normal  donora  and  302  of  patienta  vith 
other  cancers  mere  positive*  The  reactivity  appeared  specific  since  only  202 
of  the  renal  carcinoma  patients  reacted  to  a normal  kidney  extract.  Addi- 
tional testing  shoved  that  some  renal  carcinoma  patients  gave  positive  testa 
to  a lung  cancer  extract;  the  nature  of  this  cross-reactivity  has  yet  to  be 
determined,  A tumor-associated  antigen  vas  partially  purified  from  the  crude 
renal  carcinoma  extract  and  vas  demonstrated  to  be  slightly  increased  in  both 
activity  and  specificity. 


Significance  to  Cancer  Research:  The  availability  of  purified  and  vell- 

characterited  tumor  antigens  vould  greatly  facilitate  the  development  of  more 
sensitive  immunodiagnostic  testa  for  the  screening  and  management  of  the 
cancer  patient* 

Project  Officer:  Mrs*  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Imsxmodiagnosia 

FY  77  Funds : 677,283 
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CONTftACT  USIA1CH  ftiKMAXY 


Title:  tol*  of  Anti  body -Dependent  Cell-Mediated  Cytotoxicity  in  Tuaor 

Immunity 


Principal  Investigator: 
Kame/Addrees 

Performing  Organisation: 


Contract  Number:  NOI-C8-53894 

* Starting  Data:  3/1/75 


Dr*  Oaiaa  St u tain 

Sloan-Ktttering  Inatituta  for  Cancar 
taaaarch 
Mew  York,  HY 


Expiration  Data:  4/30/78 


Coal:  Determine  the  iaportanca  of  cytotoxicity  of  ayngeneic  tuaor  calla 

by  antibody-dependant  cell-mediated  aachaniaaa  in  boat  ratiatanca  to  tuaor 
growth  or  spread,  and  whether  the  praaanca  of  augh  antibodiaa  would  be  uaeftii 
for  the  detection  of  aalignant  or  preaalignant  laaioaa  and  for  aonitoring 
tuaor  growth. 


Approach:  Study  the  role  oi  antibody-dependant  call-mediated  cytotoxicity 

in  tuaor  immunity  in  a aouee  ayngeneic  system  uaing  apontaneoua  mammary  adeno- 
c ire  i noon. 


Progress:  A reliable  aeeay  for  antibody-dependant  cell  cytotoxicity  (ADCC) 

uaing  a ayngeneic  mouae  ayataa  vaa  developed.  The  antibody  haa  activity  in 
lgG  aubclaaaaa  and  not  in  IgA  or  IgM  and  it  ia  thyaua  dependant  in  development* 
The  antibody  ia  produced  by  hyper iaaunisat ion  with  mammary  tuaor  celle  or 
derived  from  tumor-bearing  C3H  nice. . Adherent  C3H  mammary  tuaorg  prelabeled 
with  3H-proline  are  target  celle*  Effector  celle  are  froa  normal  C3H  or  C3Hf 
donors*  Effector  celle  ere  relatively  rad iorea latent  (eapaclally  thoaa  derived 
from  blood  or  peritoneelggevity;  those  froa  apleen  are  leaa  sensitive);  treat- 
ment of  the  donor#  with  **8r  doea  not  affect  the  tpleen  cell  effectors;  con- 
cerning surface  markers,  the  effector  cell  le  negetive  for  ell  T marker*  while 
8-specific  markers  reduce  their  effactivity*  The  in  vitro  responses  can  be 
inhibited  by  relevant  free  antigen,  axceaa  free  specific  antibody,  excess  free 
irrelevant  soluble  Ig,  aggregated  or  insoluble  lg,  and  ralevant  or  irrelevant 
antigen-antibody  complex**. 


Significance  to  Cancer  Research:  (HCP  Objective  6 Approach  4 and 

Objective  ? Approach  ?) 

Studies  of  cells  involved  In  the  iaaune  destruction  tumors  a7a  an  important 
part  of  Batalina  Information  Plow  in  tha  Tumor  Immunology  Program. 

Project  Officer:  Mrs.  Judith  hhalen 

Program:  Tumor  Xminology  Program 

Technical  Ravitw  Croup:  Committee  on  Cancer  Iaaunodiagnosis 

FY  77  Fund*:  $66,744 
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CONTRACT  RE SI ARCH  SUMMARY 

Title:  Development  of  Macrophage  Electrophoretic  Nobility  Amy  for  Malignant 

Diaufli 


Principal  lnvttt igator : 
Vjm*/Ad<J  reii 

Performing  Organisation: 


Contract  Number:  NO1-CB-53901 

Starting  Oate:  6/1/75 


Dr.  Leonard  Waits 

Ha a 1th  Research,  Inc.  . 

Roswell  Park  Memorial  Institute 
Buffalo.  NY 


Expiration  Date:  5/31/78 


Coal:  Xnvcat igatlon  of  the  macrophage  alactrophoretic  Mobility  assay  as  a 

valid  tool  in  the  diagnosis  and  Monitoring  of  malignant  disease. 

Approach:  Es tabl ishaent  of  the  assay  and  rafineaent  of  cell  preparation  and 
electrophoresis  techniques.  Preparation  of  data  in  such  a way  as  to  allow 
direct  comparison  of  results  aaong  independent  investigators.  Examination  of 
series  of  patients  with  various  clinically  confirmed  and  staged  cancer, 
including  preaalignant  lesions,  together  with  appropriate  controls.  Explora- 
tion of  the  biologic  basis  of  the  assay  using  cxperiaental  animals  bearing 
tumors  or  challenged  with  conventional  antigens.  Performance  of  the  assay  on 
a "blind"  trial  basis  with  coded  specimens  organised  by  NCI. 


Progress:  The  assay  has  been  refined  and  performed  on  a series  of  patients 

with  clinically  confirmed  colorectal  cancer  and  controls.  The  test  gave  posi- 
tive results  in  a high  percentage  of  patients,  but  approximately  30*  of  appar- 
ently healthy  controls  also  gava  positive  results.  A series  of  patients  with 
mslanoma  is  currently  being  examined  with  positive  results  in  a large  majority 
of  casta.  A sscond  aeries  of  assays  on  patients  with  preaalignant  and  malig- 
nant akin  lesions  during  tha  course  of  their  treatment  hes  been  initiated. 
Patients  with  e history  of  cutaneous  malignancy,  where  progress  following 
treatment  is  currently  being  monitored,  are  also  being  examined  end  greater 
than  95*  gave  positive  results.  . "Blind"  trial  studies  with  coded  specimens 
organised  through  NCI  have  been  etarted.  Preliminary  studies  with  axperimantal 
animal  modal  eyattma  have  to  far  only  Indicated  the  possibility  of  a more 
universal  biologic  application  of  the  assay. 


Significance  to  Cancer  Research:  This  assay  could  be  potentially  useful  in 

monitoring  the  clinical  atetua  of  patients  with,  or  with  a history  of,  cancer 
rather  than  In  initial  detection  of  the  disease.  It  could  also  provide  e 
method  of  examining  the  apparently  important  role  played  by  macrophage- 
lymph  ocyte- tumor  interactions  in  tha  prograss  of  malignant  disease. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Tachnical  Review  Croup:  Committee  on  Cancer  Immunodiagnosie 

FY  77  Funds:  $39,199 
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CONTRACT  RESEARCH  SUMMARY 


title:  DevelopMnt  of  Macrophage 

Malignant  Disease 

Principal  Investigator : 

Name/Addrees 

Performing  Organiaation: 

Contract  Number:  NOl-CB-53956 

Starting  Data:  6/29/75 


Electrophoretic  Mobility  Aaaay  for 


Dr.  John  A.  Pritchard 
Velindre  Hoapital 
Whitchurch,  Cardiff,  Walaa 


Expiration  Date:  9/29/77 


Coal:  The  use  of  a biochemical  technique  to  iaolate  and  identify  an  effector 

compound  released  by  cancer-sensitised  lymphocyte* , or  by  stimulation  with 
appropriate  antigen;  development  of  a refined  apparatus  for  the  measurement  of 
macrophage  mobility  in  the  bioassay  for  the  presence  of  the  effector  compound. 
Where  possible,  both  systems  to  be  appraised  by  a aeries  of  coded  blood 
taoples  to  establish  the  clinical  value  of  the  macrophage  electrophoretic 
mobility  (HEM)  test  for  malignant  disease. 


Approach:  Large-scale  preparation  of  the  effector 'compound,  macrophage  slowing 

factor  (MSP),  to  be  undertaken.  The  active  fractions  to  be  pooled  (by  ultra- 
filtration) and  used  to  raise  a rabbit  anti-MSF  serum.  Assessment  of  the  rank 
Mft.Ilt  electrophoresis  system  for  the  simple  measurement  of  macrophage 
mobilities. 


Progress:  The  mediator  of  macrophage  slowing  (MSF)  has  been  found  to  have  a 

molecular  weight  of  20-23,000  and  this  is  consistent  with  published  data.  It 
is  stable  at  56*C  and  a storage  (4  weeks)  at  -10*C.  Bioassay,  using  macrophage 
mobility  reduction,  showed  that  activity  was  retained  at  10~*  dilution.  Con- 
ventional means  of  biochemical  analysis  could  not  establish  its  presence. 
Repeated  attempts  using  up  to  50  individual  lymphocyte  preparations  to  produce 
MSF,  which  was  subsequently  pooled  and  ultrafiltered,  were  unsuccessful  in 
raising  an  antisera.  The  rank  Mk.llt  electrophoresis  system  has  been  developed 
for  ease  of  operation  in  the  measurement  of  all  mobilities  and  has  been  assessed 
in  the  operation  of  the  HEM  essay  and  found  to  produce  similar  results  as 
obtained  with  the  Zeiss  cytopherometar  with  considerably  less  operator  fatigue. 
Results  on  a coded  series  of  240  sample*  are  in  the  process  of  analysis. 


Significance  to  Cancer  Research:  The  MEM  test  has  been  proposed  as  a sensitive, 

laboratory  test  for  malignant  disease.  This  can  only  be  truly  assessed  in  the 
routine  operation  of  the  test  in  conjunction  with  accepted  clinical  procedures. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Croup:  Committee  on  Cancer  Immunodi agnosia 

FY  76  Funds:  $6,616  (TQ) 
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CONTRACT  U SEARCH  SIMXART 


Title:  Diagnostic  Application  of  Human  Tumor- Assoc  is ted  Antigen* 


Principal  Investigator: 
Haae/Address 

Ptrfoming  Organiret ion: 

Contract  Nuaber:  B01-CB-64071 

Starting  Data:  6/16/76 


Dr.  Calvio  A.  Saravia 
Mallory  loatituta  of  Pathology 
Boston,  KA 


Expiration  Data:  5/31/78 


Goal:  To  devalop  an  aaaay  system  for  tha  tumor  marker,  ZGM , that  ia  uaafut 

in  tha  diagnoaia  and  sunagement  of  digaativa  tract  malignancy. 

Approach:  To  devalop  a aanaitiva  radioimmunoaaaay  for  detecting  ZGM  in  tha 

blood  of  patianta  with  gaatrointaatinal  cancer;  use  of  immunof luoreecence 
microscopy  to  detect  ZGM  in  surgical  and  biopay  apecimana  for  histopatholog i- 
cal  diagnosis  and  prognosis;  to  correlate  tha  results  of  tha  presence  of  ZGM 
in  blood  and  its  detection  in  histological  sections  with  the  presence  or 
absence  of  malignancy. 

Progress:  ZGM  was  detected  in  primary  and  metastatic  colon  cancer  and  was  not 

detected  in  normal  human  plasma,  normal  colon,  normal  liver,  and  normal  spleen. 
It  was  distinct  from  CEA,  from  antigens  cross-reacting  with  CEA,  AFP,  alpha-2 
macroglobulin,  ferritin-tike  molecules,  blood  group  antigens,  and  buffy  coat. 
During  the  present  contract  year  purified  ZGM  and  avid,  high-titer  anti-ZGM 
antisera  were  produced.  A ZGM  radioimmunoassay  is  being  developed.  Immuno- 
fluorescence microscopy  was  used  for  selecting  the  ZGM-positive  tumors  from 
which  ZGM  was  isolated.  Thirty-four  of  39  colon  adenocarcinomas,  6 of  6 gas- 
tric- adenocarcinomas,  and  0 of  20  non-G.I.  carcinomas  were  ZGM  positive.  In 
addition,  ZGM  was  detected  in  the  lymphatic-containing  tumor  draining  the 
primary  tumor.' 


Significance  to  Cancer  Research:  The  detection  of-the  ZGM  in  patient  specimens 

may  permit  earlier  diagnosis,  better  evaluation  of  prognosis  and  monitoring  of 
therapy  for  cancer. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Group:  Committee  on  Cancer  Immunodiagnosis 

FY  77  Funds:  $91,071 
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CONTRACT  RESEARCH  SUMMARY 


TitU:  Clinical  Evaluation  of  Immunodi agnostic  Taita  for  C«nctr 


Principal  Investigator: 
Name/Address 

Performing  Organisation: 


Dr*  Karia  Linder 
California  State  University 
Fullerton,  CA 


Contract  Number:  NOl-CB-74  1 19 

Starting  Date:  11/1/76  Expiration  Date:  10/31/77 

Coal:  Ceruloplasmin  (CP)  is  a copper-containing  ay-glycoprotein  of  plasma 

with  enzymatic  activity.  The  activity  and  concentration  of  CP  are  elevated  in 
animal*  with  tumors  and  in  humans  with  lung  cancer*  The  goal  of  this  contract 
is  to  determine  whether  this  phenomenon  prevails  for  humans  with  other  kinds  of 
cancer  and  whether  tests  of  CP  would  be  useful  in  early  diagnosis,  for  prognosis, 
or  in  treatment  of  the  disease. 


Approach ; The  primary  approach  is  to  measure  CP  antigen  concentration,  enzyme 
activity,  and  plasma  copper  concentration!  in  large  panels  of  sere  from  cancer 
patients  and  controls,  examining  different  kinds  of  cancer,  different  stages 
of  the  disease,  patients  before  and  after  treatment  of  recurrence,  and,  in  the 
case  of  lung  cancer,  heavy  smokers  who  may  develop  the  disease. 


Progress:  In  initial  studies  of  lung  cancer  patients,  a clear  relationship 

between  the  degree  of  CP  (and  Cu)  elevation  end  disease  stage  was  noted:  after 
successful  therapy  levels  return  to  normal;  after  surgery,  generally  but  not 
always,  CP  and  Cu  levels  decrease;  patients  who  develop  a recurrence  meintain 
higher  than  normal  levels  of  CP  after  primary  treatment.  Irradiation  and  chemo* 
therapy  have  different  effects  in  different  individuals,  and  further  evaluation 
is  required.  Sera  from  breast  cancer  patients  show  even  higher  levels  of  CP 
than  those  with  lung  cancer  in  initial  studies.  In  soluble  extracts  of  normal 
and  malignant  human  tissues  immunological  and  enzymatic  evidence  was  obtained 
for  the  presence  of  CP  in  amounts  which  could  not  be  accounted  for  by  residual 
blood.  The  possibility  that  cultured  human  lung  tumor  cells  secrete  CP  into 
the  medium  is  now  being  invest igated. 


Significance  to  Cancer  Research:  Potentially,  this  project  is  of  great  signi- 

ficance in  that  it  may  offer  a chemical/ immunological  serum  test  for  gauging 
cancer  stage  and  size,  a means  of  early  diagnosis  for  several  forms  of  esneer, 
and  a way  of  judging  the  success  of  therapy,  and  following  the  course  of  the 
disease.  It  may  also  offer  a fundamental  insight  into  the  metabolism  of  tumor 
cells. 

Project  Officer:  Mrs.  Judith  Whalen 

Program:  Tumor  Immunology  Program 

Technical  Review  Group:  Committee  on  Cancer  lamunodiagnosis 

FY  77  Funds:  $28,435 
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WCl  CtAJTT  PROJECT  IGKMAXT 
AREA:  Biochemical  Barkers 

CHART  HO. i CA  19659 

TITLE:  Aryl  Hydrocarbon  Hydroxylase  Levels:  Heed-Heck  Cancer  • 

Pt  IRC  I PAL  IEYllTIGATOt  2 Lawrence  J.  Alfred 

1RSTITUTIOM : Cbarlaa  1*  Draw  Postgraduate  Radical  School 

Loa  Angelas,  CA 

ABSTRACT:  One  of  tha  aarliaat,  if  not  the  primary,  responses  of  cultured 

normal  animal  call*  to  treatment  with  polycyclic  hydrocarbon*  (PB)  ia 
the  induced  aynthaala  of  aryl  hydrocarbon  hydroxyl cat  (ABB).  AHH  la  a multi- 
component  membrane-bound  monooxygenaae  vhieh  requires  RAD PH  and  molecular 
oxygan  for  tha  metabolism  of  eartain  exogenous  aubatrataa  auch  aa  carcino- 
genic PH.  Tha  induction  of  AHH  in  mouse  call*  in  vitro  and  in  vivo,  and  in 
culturad  human  lymphocytes  appaar  to  ba  genetically  controlled.  Baaad  on 
AKH  activity  In  lymphocyte  culture*,  huaan  aubjacta  fall  into  three  inducible 
groupa  (low,  intermediate,  high),  and  healthy  paraona  with  high  AHH  induct-  „ 
bility  nay  have  a greater  propanaity  for  developing  lung  cancer;  30Z  of 
patients  with  bronchogenic  carcinoma  fall  into  tha  high  group,  while  only 
about  9t  of  healthy  aubjacta  fall  into  tha  high  group.  Thus,  responsiveness 
of  human  lymphocytes  to  AHH  induction  appears  to  ba  related  to  a genetic 
variability  in  tha  occurrence  of  lung  caacar.  A relationship  between  lym- 
phocyte AKH  activity  and  other  types  which  might  arise  from  respiratory  epi- 
thelium has  not  been  shown.  To  teat  this  hypothesis,  we  will  determine 
whether  cultured  lymphocytes  derived  from  adult  patients  with  demonstrated 
carcinoma  of  the  head  and  neck  region  have  statistically 'higher  levels  of 
AHH  than  lymphocytes  from  healthy  controls.  This  type  of  malignancy  was 
chosen  for  the  proposed  study  because  of  ita  cellular  origin,  which  In  some 
cases  la  respiratory  epithelium;  it  ia  one  of  the  first  tissues  exposed  to 
inhaled  or  ingested  environmental  carcinogenic  chemicals;  and  beceuss  this 
tumor  is  usually  dstected  as  primary.  The  immediate  objectives  of  the 
proposed  study  are:  (1)  to  measure  the  induced  AHH  activity  in  cultured 

lymphocytes  from  the  peripheral  blood  of  adult  patients  with  head  and  neck 
cancer,  and  from  healthy  control  subjects;  (2)  to  determine  the  rates  of 
proliferation  of  the  above  lymphocyte  culture  systems;  (3)  to  isolate 
and  identify  the  T and  B lymphocytes  from  healthy  and  cancer  subjects,  and 
compare  the  AHH  activity  in  both  cell  populations.  The  long  range  goal 
of  this  study  is  to  develop  e reproducible  cell  culture  system  to  determine 
man's  potential  susceptibility  to  toxic  and  carcinogenic  environmental 
chemicals. 
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NCI  CtAHT  ftOJlCT  SUMMIT 
AUA:  liocheaical  Markers 

GRANT  MO.:  CA  ISA 04 

TITLE : Histaainase  and  Aaines  in  Neutral  Craat  Tuaora 

PRINCIPAL  INVESTIGATOR:  Stephen  1.  ley  lie 

INSTITUTION:  Johns  Hopkins  University 

Baltimore , HD 

ABSTRACT:  The  project  in  progress  explores  the  relationship  of  biogenic 

saints  to  certain  endocrine  tuaora  and  tuaora  with  endocrine  function  in  two 
ways.  Firstly,  the  sains  aetabolising  enayae,  histaainase  (di  sains  oxidase), 
which  is  found  in  Aedullary  thyroid  carcinoaa,  is  being  extensively  studied  in 
this  tuaor.  and  in  other  tuaora  tdiich  may  be  eabryological ly  related.  Methods 
for  rapid  end  high  degree  purification "of  the  enayae  have  been  developed. 
Purified  histaainase  froa  huaan  placenta  is  being  coapared  (substrate  specifi- 
city,  electrophoretic  nobility,  aaino  acid  content,  and  antigenicity)  to  his- 
taaine  in  aedullary  thyroid  carcinoaa,  eaall  cell  carcinoaa  of  the  lung,  huaan 
kidney  and  intestine,  and  rat  thyaus,  intestine  and  adrenal  glands.  Through 
such  coapsrisons  it  is  hoped  that  the  expression  of  this  enayae  activity  by 
certain  tutors  will  be  better  understood. 

Secondly,  the  effect  of  aaioes  such  as  dopaaine,  norepinephrine  and 
serotonin  on  peptide  horaone  release  froa  tuaora  capable  of  endogenous  syn- 
thesis of  these  aaines  is  under  investigation.  In  vivo  and  in  vitro  studies 
of  calcitonin  release  froa  aedullary  thyroid  carcTnoaa  tissue  are  being  used 
for  this  purpose.  Release  of  this  horaone  under  conditions  of  added  aaine  pre- 
cursors in  the  presence  and  absence  of  blockade  of  biogenic  aaine  synthesis 
is  being  explored. 
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*c\  grant  project  summary 

AULA:  Biochemical  Kirkiri 

CHANT  NO.:  CA  16563 

TITLE:  Serum  Tyrosinase  Id  Malignant  Dimit 

Ft  INC  I PAL  INVESTIGATOR:  Yu  M.  Chen 

INSTITUTION:  Wayne  State  University 

Detroit , HI 

ABSTRACT:  The  sejor  tie*  of  the  proposed  atudy  are  to  eaaaaa  specifically 

the  tyrosinase  activity  aod  ita  electrophoretic  patteroe  in  the  aerua  of 
patieota  with  malignant  diaeaeea,  to  atudy  the  diesociation-aseociation  of 
the  aerue  tyroaineae  carrier  end  the  ensyae  end  to  explore  e poaaible  iaeuno- 
logical  aapect  of  the  aerua  tyroaineae  carrier.  The  propoaed  reaeerch  ia 
expected  to  provide  apecific  information  concerning  aerua  tyroaineae  to  be 
utilised  for  both  diegnoaia  end  iaaunotherapy  of  malignant  dlaeaae  or  diaeaeea. 

The  apecific  determination  of  aerua  tyroaineae  activity  and  fair 
demonstration  of  ita  electrophoretic  pattern  from  an  iaolated  aerua  fraction 
are  already  available.  The  dissociation-association  of  the  aerua  tyroaineae 
carrier  and  the  eosyae  and  the  immunological  aspect  of  the  aerua  tyroaineae 
carrier  can  be  initiated  and  approached  by  utilisation  of  lipaae  digestion 
and  many  promising  biochemical  techniques. 
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net  ctAjrr  project  summary 

AUA:  Biochemical  Marker* 

CRANT  MO.:  CA  16663 

TITLE:  Monitoring  Familial  Medullary  Carcinoma  of  the  Thyroid 

PRINCIPAL  INVESTIGATOR:  Myron  Canal 

INSTITUTION:  Yale  Univaraity 

New  Savant  CT 

ABSTRACT:  Medullary  carcinoma  of  the  thyroid  ia  an  aggraaaive  naoplaam 

of  the  parafollicular  cella  tAiich  raaulta  in  axcaative  aacration  of  thyrocal- 
citonin.  The  objective  of  the  a tody  ia  to  daviaa  a reliable » comprehanaiva 
plan  to  follow  a kindred  of  127  patient*,  half  of  whom  are  at  riak  to  develop 
medullary  carcinoma  of  the  thyroid,  in  an  effort  to  identify  patient*  with 
preaalignant  laaiona.  The**  patient*  wilt  be  followed  with  calcium  infuaion 
teat*,  urinary  catecholamine*  and  phyaical  examination*. 
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MCI  GRANT  ftOJICT  SUMMARY 
AREA:  Biochtaicsl  Mirkin 

CRAW  NO.:  CA  19164 

TITLE:  DMA  Folfitrast  Inhibitor  in  Sort  of  Tuaor»B#arinf  Hosts 

PRINCIPAL  INVESTIGATOR:  A.  Arthur  Cottlisb 

INSTITUTION:  IVUnt  Uoivsralty 

Nsv  Orisons,  LA 

ABSTRACT:  Chsrsctsrisst ion  of  so  inhibitor  of  DMA  poljrasrast  found  in 

•srs  of  pstisnts  with  csrtsin  saligaancias. 


>6-110  O - 79  - SI 
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NCI  CUNT  PROJECT  SUMMIT 
AREA:  Biochemical  Hirkirs 

GRANT  NO* : CA  17S63 

TITLE:  DMA-Binding  Proteins  in  Human  Serum 

PRINCIPAL  INVESTIGATOR:  Bailie  0.  Koch 

INSTITUTION:  Scrippa  Clinic  and  Reatarch  Foundation 

La  Jolla,  CA 

ABSTRACT:  Protcina  that  function  in  aaaociation  with  DNA  have  bean  exten- 

sively inveatigated  in  prokaryotic  and  eukaryotic  systems  bacauae  of  their 
possible  regulatory  roles.  We  have  uaed  the  technique  of  affinity  chromato- 
graphy on  DNA-celluloae  to  iaolate  a claaa  of  DNA-binding  protein*  from  human 
serum.  These  proteins  appear  to  be  unique  among  the  serum  proteins  and  com- 
prise a significant  fraction  (1.5  percent)  of  these  proteins.  We  propose 
to  determine  the  physiological  function(a)  of  the  DNA-binding  proteins  by  a 
combination  of  biochemical  and  clinical  studies,  tar  first  objective  is  to 
characterise  the  two  major  DNA-binding  protein  species  in  normal  serum; 
these  proteins  have  been  purified  to  homogeneity.  Their  characterisation 
includes  determination  of  physical  and  chemical  properties  by  conventional 
techniques;  determination  of  substrate  specificity  using  a nitrocellulose 
membrane  filter  assay;  determination  of  function  including  the  use  of  an  in 
vitro  transcription  system  using  hiaaan  chromatin  as  template;  development 
of  radioimmunoassays  for  these  proteins  to  facilitate  the  screen  for  genetic 
polymorphism  in  the  general  population,  tar  second  objective  is  to  continue 
the  characterisation  of  a malignancy-associated  DNA-binding  protein.  This 
protein's  characterisat ion  includes  determination  of  physical  and  chemical 
properties  to  explore  its  relationship  to  complement  component  C3;  extensive 
use  of  a screening  procedure  and  radioimmunoassay  to  definitively  determine 
its  potential  as  a prognostic  and/or  diagnostic  indicator;  exploration  of 
the  role  of  serum  proteases  in  producing  this  protein  and  possibly  others 
of  the  DNA-binding  proteins. 
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MCI  CRAMT  FtOJECT  SUMMARY 
AREA:  Biochemical  Markers 

GRANT  NO.:  CA  18954 

TITLE:  Biochemical  Mirktri  of  Malignancy 

PRINCIPAL  INVESTIGATOR:  Marvin  A.  Kirschner 

INSTITITTION:  Newark  Bath  Iaratl  Medical  Canter 

Newark,  NJ 

ABSTRACT:  Among  the  many  example a of  ectopic  hormone  production  by  tumors, 

the  gonadotropin  (HCC)-producing  neoplasms  may  represent  a unique  phenomenon 
of  tumor  retro-differentiation.  Previous  studies  have  shown  these  tumors  to 
make  not  only  HCC  and/or  its  alpha  and  beta  fragments,  but  also  to  elaborate 
somatomammotropin  and  placental  alkaline  phosphatase.  These  tumors  thus 
appear  to  have  de-differentiated  to  perform  the  same  biochemical  functions 
of  normal  placenta  and  trophoblastic  neoplasms.  1 

Previous  studies  from  our  laboratory  have  shown  that  normal  placenta 
and  trophoblastic  tumors  ere  capable  of*  aromatising  circulating  androgens, 
particularly  dehydroepiandroaterone  sulfate,  to  estradiol.  Since  this 
steroid  transformation  cannot  be  demonstrated  in  normal  (non-pregnant)  states, 
elevated  estradiol  production  from  this  pathway  can  serve  as  a useful  biochemi- 
cal marker  of  trophoblastic  neoplasms.  We  have  also  studied  estrogen  produc- 
tion rates  and  DHEA-SO,  conversion  to  E*  in  patients  with  ectopic  HCG-producing 
neoplasms  and  found  these  elevated.  Thus,  we  feel  that  ectopic  estradiol 
production  by  tumor  tissue  represents  another  biochemical  feature  that  char- 
acterikes  functioning  trophoblastic  tissue,  suggesting  that  these  tumors 
represent  an  unusual  form  of  tissue  retro-differentiation. 

tn  the  current  proposal,  we  wish  to  examine  estradiol  production  rates 
as  well  as  other  trophoblastic  markers  in  cancer  patients  found  to  have 
ectopic  HC C beta  fragments  in  their  serum.  We  hope  to  demonstrate  that  these 
neoplasms  producing  HOG  beta  also  perform  other^ biochemical  functions  charac- 
teristic of  trophoblastic  tissue  and  thus  represent  an  unusual  syndrome  vs. 
other  ectopic  hormonal  syndromes  idiere  only  a single  repressed  protein  and/or 
its  fragments  are  made  by  the  tumor  tissue. 


NCI  CHANT  PROJECT  SUMMARY 


AREA:  Biochemical  Markers 

GRANT  NO.:  CA  15515 

TITLE:  Polyaainea  and  Brain  Tvtaor  Chemotherapy 

PRINCIPAL  INVESTIGATOR:  Uuranca  J.  Marton 

INSTITUTION:  Univaraity  of  California 

San  Franciaco,  CA 

ABSTRACT:  To  corralata  the  aynthaaia  of  polyaainea  with  tuaor  call  pro- 

liferation in  vitro.  Polyaaina  aataboliaa  will  be  related  to  different  tuaor 
cell  typee  Including  clonea.  Uaing  technique*  to  achieve  call  cycle  ayn- 
chroniiation  and/or  produce  phaaa  arrest,  the  aynthaaia  of  polyaainea  will  be 
related  to  call  cycle  kinatica. 

To  detaraine  polyaaina  lavala  in  blood,  urine,  carebroapinal  fluid  and 
tuaor  tiaaua  and  the  level  of  their  bioaynthetic  ensyaea  in  rati  and  aice 
bearing  treneplanted  brain  tuaora.  Aniaal  aodele  will  alao  provide  a tool 
for  inveatigating  the  potential  for  polyaaina  antiaetabolitea  aa  oncolytic 

agenta. 

To  atudy  polyaainea  in  patients  bearing  brain  ttaaors  before  and  during 
radiotherapy  and  cheaotherapy.  Polyaainea  will  be  determined  in  carebroapinal 
fluid,  blood  and  urine,  and  theae  values  will  ba  correlated  with  operative 
apeciaena  and  tuaor  cyat  fluid,  tuaor  type  and  grade,  and  either  progreaaion 
or  regression  of  a tuaor  during  treataent  using  clinical  criteria. 
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MCI  GtAVT  PtOJICT  SUMMARY 
AREA:  Biochemical  Marker# 

Ciuurr  NO.:  CA  17353 

TITLE:  Marrow  Culture  Studio#  — Dumb  Myeloid  Leukemia,  Etc* 

PRINCIPAL  INVESTIGATOR:  Malcolm  A.  toore 

INSTITUTION:  Sloan-Kettering  Inatitute  for  Cancer  taaaarch 

Maw  York,  NY 

ABSTRACT:  The  project  ha#  two  major  objective#.  lha  firat  i#  tha  applica- 

tion of  tha  agar  culture  technique  for  detection  of  quantitative  and  qualita- 
tive defect#  in  granulocytic^ atom  cell#  (CFU-C)  in  the  narrow  of  patient# 
with  leukemia  and  myeloprol  iterative  diaordara  in  both  the  untreated  phaaa 
and  during  the  couree  of  therapy*  Thia  acreening  protocol  ia  deaignad  to 
provide  detailed  information  of  diagnoatic  and  prognoatic  value* 

The  second  najor  objective  evolve#  from  thia  acreening  program  and 
ia  aimed  at  inveatigating  (1)  the  nature  of  the  cellular  and  regulatory 
leaiona  in  leukemia,  and  (2)  the  interaction  between  normal  and  leukemic 
hematopoietic  cell  population#  during  the  development  and  treatment  of  the 
diaeaae* 
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NC.  CtAJCT  nOJECT  SUKMAIY 
AREA:  Biochemical  Markers 

GRANT  NO.  : CA  U78J 

TITLE : Polyamine  Metabolism  in  Cancer  and  Cancar  Chemotherapy 

PRINCIPAL  INVESTIGATOR:  Diane  H.  Ruteell 

INSTITUTION:  Univeraity  of  Aritona 

Tucson,  AZ 

ABSTRACT:  Ve  have  set  up  an  automated  amino  acid  analyser  technique  to 

quantitate  potrescine,  spermidine  and  spermine  in  the  urine  and  serum  of 
patients  with  breast  cancer,  multiple  myelomas,  lymphomas,  and  leukemias* 
The  elevations  detected  in  the  urine  and  serum  of  cancer  patients  prior 
to  chemotherapy  are  thought  by  us  to  reflect  the  spontaneous  cell  loss 
factor  of  the  particular  type  of  cancer.  Those  patients  with  carcinomas 
have  the  highest  initial  elevation  of  polyamines  in  serum  and  urine,  and 
this  is  in  agreement  with  the  high  spontaneous  cell  loss  factor  that 
occurs  in  carcinomas  (i.e.,  up  to  7 OX > • In  response  to  chemotherapy, 
there  is  a rapid  increase  in  both  putrescine  and  spermidine  in  the  scrub 
and  urine.  The  elevation  appears  several  hours  earlier  in  the  serum 
than  in  the  urine,  *iich  would  be  expected,  and  starts  to  decrease  prior 
to  the  decrease  in  urine  polyamines.  Ve  are  in  the  process  of  assessing 
whether  the  absolute  increase  can  be  correlated  with  the  number  of  tumor 
cells  that  have  been  killed  by  the  chemotherapy.  It  appears  that  an 
increase  of  over  2-fold  in  the  spermidine  concentration  of  serum  occurs 
only  in  good  responders,  whereas  poor  responders  never  show  increases  of 
that  magnitude.  Many  of  the  responders  have  elevations  in  spermidine 
that  are  5-  to  10-fold  in  both  serum  and  urine.  Attempts  are  being  made 
at  this  time  to  find  proper  controls;  i.e.,  good  responders  to  chemotherapy 
(leukemia)  va.  poor  responders  to  chemotherapy  (leukemia),  good  responders, 
lymphoma  vs.  poor  responders,  lymphoma,  etc.  It  appears  at  this  time 
that  measurement  of  polyamines  in  serum  and  urine  *of  cancer  patients  may 
indicate  the  current  status  of  the  tumor,  and  My  be  useful  to  assess 
clinical  response  to  chemotherapy  or  radiation  therapy.  Research 
projects  are  also  ongoing  in  an  attempt  to  determine  the  nature  of  the 
conjugates  of  polyamines  that  occur  in  urine  and  serum. 
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nci  cam  nonet  tooun 

AUA:  liocbialcil  Nirkin 

GRANT  HO. t CA  21570 

TITLE:  ViioictUi  Intestinal  and  Lung  Polypeptides 

PRINCIPAL  INVESTIGATOR t Sami  X*  Said 

INSTITUTION:  University  of  Tim  Health  Scitoca  Center 

Dal lei,  TX 

ABSTRACT:  Wa  plan  to  investigate  tha  incidence  and  effects  of  lacration 

by  neoplasms  of  tao  recently  idaatifiad  vaeoactive  polypeptides:  tha 

varoactiva  iataatiaal  polypeptide  (VIP),  and  a related vasoactive  luni  poly 
paytid*.  Thaaa  paptidaa  trill  be  detected  aad  measured  Fy  radio!— uaoaaaay 
of  plasm*  and  tiaauaa  froa  normal  (eiperimental  animal*,  huaaa  aubjacta)  and 
naoplaatic  laaioaa  (human  aubjacta),  aad  by  Immupofluore scent  staining  of 
tiaauaa.  Tha  findings  trill  be  analysed  for  tbe  poaaibilitias  of  use  of  tha 
paptidaa  aa  marker*  for  tha  presence  of  certain  aaoplaama,  aad  their  signi- 
ficance aa  mediators  of  paraneoplastic  syndromes,  especially  "pancreatic 
cholera"  flushing  and  hypercalcemia. 
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NCI  CHANT  PROJECT  SUMMARY 
AREA:  biochemical  Kirktri 

GRANT  NO. : CA  21316 

TITLE:  Radiation-Induced  Thyroid  Cancer 

PRINCIPAL  INVESTIGATOR:  Arthur  E.  Schneider 

INSTITUTION:  Michael  Reese  Hospital  and  Medical  Center 

Chicago,  IL 

ABSTRACT:  The  major  objective  of  this  research  proposal  is  to  study 

radiation-induced  thyroid  cancer  by  a coordinated  program  of  clinical  and 
basic  endocrinological  invest igat ions . The  clinical  studies  are  designed  to 
determine  the  current  risk  and  continuing  incidence  of  radiation-induced  thy- 
roid cancer  and  to  evaluate  methods  of  diagnosis  and  medical  and  surgical 
approaches  to  treatment*  This  will  be  accomplished  by  a longitudinal  study 
of  patients  td\o  have  been  evaluated  at  Michael  Reese  Ho  s pit  a 1 be  c a u s e of  a 
history  of  childhood  head  or  neck  irradiation.  Of  S»200  patients  who  were 
so  treated,  1,300  already  have  been  examined  and  another  1,000  have  been  con- 
tacted by  mail.  Among  those  examined,  a 311  prevalence  of  nodules  was  found, 
and  among  those  who  had  surgery,  a 32X  rate  of  carcinoma  was  determined. 
Follow-up  examinations  of  these  patients  vill  provide  the  information  neces- 
sary to  develop  clinical  guidelines  for  the  care  of  persons  with  a history 
of  head  or  neck  irradiation. 

Laboratory  studies  will  focus  on  the  role  of  plasma  thyroglobulin  in 
the  diagnosis  of  thyroid  tumors.  Preliminary  data  shoved  that  plasma  thyro- 
globulin  was  elevated  in  many  patients  with  thyroid  nodules  but  that  it  was 
not  suitable  as  a single  screening  procedure.  Detailed  studies  of  the  mole- 
cular properties  of  plasms  thyroglobulin  will  be  undertaken  in  order  to 
improve  its  diagnostic  usefulness  and  to  understand  how  it  enters  the  circu- 
lation. In  addition,  an  in  vitro  system  will  be  used  to  determine  at  what 
point  thyroglobulin  is  released  from  the  thyroid  into  the  circulation. 

The  early  events  in  radiation-induced  thyroid  cancer  formation  will  be 
studied  by  irradiating  rat  thyroid  glands.  The  immediate  and  long-term 
effects  of  radiation  in  causing  hormonal  changes  and  tissue  damage  will  be 
determined  by  sequential  measurements  of  thyroglobulin,  TSH  and  thyroxine. 
These  effects  will  be  correlated  to  the  number  of  cancers  formed,  so  that 
their  role  in  thyroid  cancer  induction  can  be  evaluated.  The  ability  of  thy- 
roxine suppressive  therapy  to  prevent  cancer  formation  also  will  be  tested  in 
this  system. 


PCI  CtAVT  PtOJICT  SOKXART 
AIEA:  Biochemical  Karkera 

GRANT  NO.:  CA  19000 

TITLE:  Colchicine-Senaitlvity  Teat  for  Leukamic  Lymphocyte# 

PRINCIPAL  INVESTIGATOR:  Robert  Schrok 

INSTITUTION:  Northveatern  Univeraity 

Chicago,  IL 

ABSTRACT:  Injvltro  atodiea  have  ihovn  that  non-dividing  blood  lymphocyte^ 

from  pat iente  vith  chronic  lymphocytic  laukaala  art  aora  aanaitiva  than  nor- 
aal  lymphocyte#  to  tha  cytocidal  action  of  many  raaganta  including  predniao- 
Iona,  L-aaparaginaae,  cytarabina,  vincriatina,  and  colchicine.  Aa  tha 
maximum  diffaraoca  vaa  obtained  with  colchicine,  a pilot  atudy  vac  undartakan 
to  conaidar  tha  poaoibility  of  uaing  thia  raagant  aa  a taat  for  leukemic 
lymphocyte#.  Tha  net hod  uaad  for  meaauring  aanaitivity  vaa  by  a apacial  alida 
chamber  and  tha  counting  of  viable  lymphocyte#  by  phaee  contract  microacopy. 
Tha  aanaitivity  vaa  expreeaed  aa  tha  average  cytocidal  affect  produced  by 
1*0  and  0.1  microgram/ml  of  colchicine  incubated  with  the  calle  at  37*C  for 
20  hour#.  A high  degree  of  aanaitivity  of  blood  lymphocytes  vaa  obaarvad  for 
IS  patianta  vith  active  chronic  lymphocytic  leukemia,  aniKfor  3 patianta  vith 
preeumptiva  early  lymphocytic  leukemia;  low  aanaitivity  vaa  obtained  for  one 
leukemic  patient  in  complete  remiaaioo,  and  for  8 normal  pereonc. 

Thia  poaaibla  diagnostic  teat  vill  be  evaluated  by  atudiee  on  treated 
and  untreated  leukemic  patianta,  on  leukemic  patienta  in  partial  and  complete 
remieaion  and  ralapaa,  on  non-leukemic  patienta  vith  varioua  typee  of  lympho- 
cytoaia,  and  on  normal  peraone.  Thaae  atudiaa  are  deaigned  to  determine  the 
accuracy,  epecificity,  limitation,  and  clinical  uaafulneaa  of  the  colchicine- 
aanaitiviry  teat  for  leukemic  lymphocytea.  Work  vill  alao  be  done  to  modify 
and  aimplify  tha  method  of  teeting,  to  make  it  auitable  for  tha  clinical 
laboratory* 
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NCI  GIANT  PROJECT  SUMMARY 
AREA:  Biochemical  Markers 

GRANT  NO.:  CA  15169 

TITLE:  Blood  Serum  Glycosph ingol ipids  and  Malignancy 

PRINCIPAL  INVESTIGATOR:  Vladiair  P.  Skipski 

INSTITUTION:  Sloan-Kctttring  Institute  for  Cancer  Research 

New  York , NY 

ABSTRACT:  Objectives:  (1)  To  elucidate  the  chemjcal  composition  of  protein- 

lipid  coapleres  of  a proteolipid  type,  tentatively  called  neoproteol ipids , 
isolated  from  malignant  tumors;  (2)  to  determine  the  degree  of  specificity  of 
association  of  these  complexes  with  malignant  growth;  (3)  to  investigate  the 
appearance  (or  raised  level)  of  these  complexes  in  blood  sera  iji  order  to 
serve  as  a potential  diagnostic  cancer  test  and/or  as  a test  of  the  efficacy 
of  the  medical  treatment  of  cancer. 

Approach  and  Progress:  Prom  the  lover  phase  of  Folch-partit ions  of 

lipid  extracts  from  tumors,  protein-lipid  complexes,  neoproteol ipids  (NPL), 
have  been  isolated  on  systems  of  silicic  acid  chromatography  columns.  There 
are  two  types  of  NPL:  Neoproteolipid-V  (NPL-V),  originally  isolated  from 

Walker  carcinosarcoma  256  (W256),  and  neoproteolipid-S  (NPL-S),  originally 
isolated  from  sarcoma  180.  Around  20  different  transplanted,  chemically 
induced  and  spontaneous  tumors  (including  human  tumors)  were  tested,  and  all 
of  them  contained  either  NPL-W  or  NPL-S.  Both  neoproteolipida  are  complexes 
of  glycosphingolipids  with  other  lipids  (phospholipids.,  cholesterol)  and  pro- 
teins (or  polypeptides).  NPL-V  contains  neutral  glycosphingolipids  (which 
contain  fucote),  whereas  NPL-S  contains  sialoglycosphingolipids  as  has  been 
determined  by  gas-liquid  chromatography.  Blood  sera  of  normal  rats  do  not 
contain  NPL-W,  tdiereas  the  sera  of  V256-bearing  rats  do  contain  around  16 
& NPL-W/ 100  mg  lipid.  Blood  sera  from  Morris  hepatoma  5123-bearing  rats 
contain  5-7  times  more  NPL-S  than  acta  from  normal  rats.  The  presence  of 
NPL  (without  identification  of  its  type)  was  demonstrated  also  in  sera  of 
cancer  patients  with  advanced  forms  of  cancer. 
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NCI  GRANT  PROJECT  8UKKAXY 
AREA : Biochemical  Markers 

GRANT  NO.:  CA  13533 

TITLE:  Ectopic  Placental  Proteins  io  Buuq  Caocar 

PRINCIPAL  INVESTIGATOR:  Howard  H.  Bussman 

INSTITUTION:  Stanford  University 

Stanford,  CA 

ABSTRACT:  The  general  problem  with  vhich  va  are  concerned  la  the  elucida- 

tion of  cellular  mechanisms  of  gene  regulation!  vhich  relate  to  the  neoplastic 
process  in  humans.  The  phenomenon  of  ectopic  protein  synthesis  in  human 
cancer  offers  a good  experimental  model  for  investigating  this  problem.  The 
ectopic  synthesis  of  placantsl  proteins  by  non- trophoblastic  neoplasms  is  of 
special  interest  because  of  the  frequent  association  of  similar  characteris- 
tics in  neoplastic  cells  and  embryonic  cells.  This  has  suggested  that  there 
nay  be  a link  between  the  mechanisms  associated  with  the  depression  of  the 
genes  synthesising  embryonic  proteins  and  those  involved  in  neoplastic  trans- 
formation. The  investigation  outlined  in  this  proposal  vill  make  use  of 
material  obtained  from  clinical  studies  of  patients  manifesting  evidence  of 
ectopic  synthesis  of  human  chorionic  gonadotropin  and  placental  alkaline 
phosphatase.  We  plan  to  initiate  experiments  in  two  fundamental  categories. 
(1)  Proof  of  ectopia:  These  experiments  are  designed  to  test  the  assumption 

that  the  placental  proteins  are  indeed  synthesised  by  non-trophoblastic  tumors 
and  the  assumption  that  they  are  coded  for  by  the  same  genes  as  their  normal 
counterparts.  Chemical  structure  of  the  ectopic  and  placental  proteins  vill 
be  compared  by  several  methods  to  determine  whether  they  are  the  same.  (2) 
Studies  on  the  regulation  of  gene  expression  in  normal  and  neoplastic  cells: 

We  plan  to  measure  and  compare  patterns  of  synthesis  of  placental  proteins 
in  normal  trophoblaat,  in  choriocarcinoma  and  in  non-trophoblastic  tumors  to 
determine  whether  similar  regulatory  mechanisms  are  operetional.  Initially 
these  experiments  will  be  performed  in  short-term  tissue  slice  cultures  from 
normal  trophoblssts  and  from  tumors  idiich  synthesise  placental  proteins  ecto- 
pically.  Ve  plan  to  develop  cell  lines  of  these  two  tissues  and  to  use 
these  together  with  cell  lines  of  choriocarcinoma  which  are  already  available 
to  extend  these  experiments.  We  also  plan  to  use  cloned  cell  lines  from  the 
three  sources  to  do  cell  hybridisation. 
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NCI  CHANT  PROJECT  SUMMARY 
AREA:  Biochemical  Markers 

GRANT  NO.:  CA  19231 

TITLE:  An  Improved  Clinical  Test  for  Prostatic  Acid  Phosphatase 

PRINCIPAL  INVESTIGATOR:  Robert  L.  Van  Etten 

INSTITUTION:  Purdue  University 

Vest  Lafayette,  IN 

ABSTRACT:  In  contrast  to  all  of  the  substrates  currently  being  used  to 

measure  serum  acid  phosphatase  levels  as  an  aid  in  the  diagnosis  and  confir- 
mation of  prostatic  cancer,  it  appears  that  phosphoryl  choline  may  have  a 
truly  unique  specificity  vis  a vis  hydrolysis  by  the  prostatic  enzyme.  It 
is  proposed  to  test  this  possibility  in  the  clinical  laboratory  by  tasking 
measurements  of  acid  phosphatase  levels  in  serum  samples  by  one  of  the  cur- 
rently used  conventional  methods  and  also  with  the  use  of  choline  phosphate 
as  a substrate.  The  results  will  be  compared  for  the  extent  of  correlation 
of  the  two  methods  with  confirmed  cases  of  prostatic  cancer. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Biochemical  Markers 

GRANT  N0« : CA  13447 

TITLE:  Circulating  Thyroglobulin  in  Thyroid  Carcinoma 

PRINCIPAL  INVESTIGATOR:  Andra  J.  Van  Htrle 

INSTITUTION:  University  of  California 

Los  Angeles,  CA 

ABSTRACT:  The  present  study  is  intended  to  evaluate  the  usefulness  of  the 

measurement  of  serum  thyroglobulin  in  the  patients  with  a potential  differ- 
entiated malignant  tumor  of  the  thyroid  gland*  The  study  is  also  designed 
to  establish  Aether  serum  thyroglobulin  measurements  can  be  used  to  evaluate 
the  recurrence  of  tumor  tissue  (metastases)  after  the  original  malignant 
tumor  was  removed  surgically.  These  data  would  allow  optimalisation  of  the 
care  of  these  patients  with  reduction  in  complexity  of  the  testing  and  costs 
of  the  tests  involved. 


NCI  GRANT  PROJECT  SUMMARY 


AREA:  Biochemical  Markers 

GRANT  NO.:  CA  16073 

TITLE:  Fetal  Isoenzymes  aa  Biologic  Markers 

PRINCIPAL  INVESTIGATOR:  Galen  L.  Wampler 

INSTITUTION:  Virginia  Commonwealth  University 

Richmond,  VA 

ABSTRACT:  The  overall  goal  of  the  research  project  ia  to  develop  a profile 

of  enzyme  testa  that  will  be  useful  for  following  the  clinical  course  of 
cancer  patients  in  the  manner  that  other  biologic  markers  such  as  HCG  or  CEA 
are  currently  being  used. 

Results  to  date  indicate  that  enzyme  changes  occur  within  one  week  of 
administration  of  chemotherapeutic  agents  that  would  appear  to  be  useful  in 
predicting  response.  Our  current  effort  is  directed  at  selecting  a group  of 
such  tests  that  can  most  practically  be  run  on  serum  samples  of  cancer  patients. 
Meanwhile,  ve  are  accumulating  data,  which,  tdien  subjected  to  computer  analy- 
sis, will  determine  the  usefulness  of  each  such  test  for  the  proposed  purpose 
and  will  select  the  best  group  of  tests  for  increasing  the  probability  of 
accurate  predictions. 

Three  groups  of  patients  are  being  studied,  ail  of  which  have  had  docu- 
mented malignant  disease:  __  (1)  Patients  clinically  free  of  disease  but  with  a 
high  risk  of  recurrence,  (2)  patients  with  measurable  or  residual  disease 
about  to  embark  on  a new  treatment  regimen,  and  (3)  patients  susceptible  to 
the  development  of  brain  metastases.  Groups  1 and  3 are  being  studied  for 
recurrence  of  disease  by  measurements  on  serum  and  CSF,  respectively.  Group 
2 is  being  studied  for  response  to  therapy. 


809 


MCI  GRANT  PROJECT  SUKHARY 
AREA:  Biochemical  Markers 

CRAMT  NO.:  CA  16703 

TITLE:  Tumor-Associated  Intestinal  Call  Membrane  Factor# 

PRINCIPAL  INVESTIGATOR:  Hilton  H.  Weiser 

INSTITUTION:  Naaaachuaatta  Ganaral  Roapital 

Bo a ton,  HA 

ABSTRACT:  Determine  the  role  of  glycoprotein  synthesis  for  the  different 

surface  aeabranea  of  the  aature  epithelial  cell#  aa  wall  aa  attempt  to  clarify 
the  intracellular  source  of  these  membrane  glycoproteins.  Characterise,  puri- 
fy, and  analyse  crypt  call  surface  glycoproteins  and  glycosyl transferases  and 
coapsre  them  to  villus  cell  surface  aeabranea.  Continue  the  study  on  the 
diagnostic  and  prognostic  significance  of  the  cancer-associated  galactosyl- 
transferase  isoentyae  II.  Study  of  the  biological  significance  of  this 
isoenxyae  II  by  utilising  aa  animal  model  that  has  been  established.  The 
animal  model  will  be  used  to  test  father  this  isoensyme  II  is  important  in 
establishing  conditions  favorable  for  tuaor  growth  and  matastasea. 
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MCI  GRANT  PROJECT  SUMMARY 
AREA:  Biochemical  Marker* 

GRANT  NO.:  CA  14380 

TITLE:  pancreatic  Ductal  Versus  Duodenal  Secretions 

PRINCIPAL  INVESTIGATOR:  Thomas  T,  Wiite 

INSTITUTION:  University  of  Washington 

Seattle j WA 

ABSTRACT:  The  primary  purpose  of  this  proposal  is  to  describe  the  distin- 

guishing characteristics  of  exocrine  secretions  obtained  from  patients  with 
carcinoma  of  the  pancreas  compared  with  those  found  in  chronic  pancreatitis , 
as  opposed  to  patients  without  disease.  The  significance  of  this  investiga- 
tion lies  in  the  possibility  that  it  may  provide  a single  specimen  electro- 
phoretic test  to  distinguish  patients  with  pancreatic  diseases  from  those 
without  disease.  It  is  likely  that  the  secretions  of  the  pancreas  are  altered 
by  these  disease  processes  in  a number  of  predictable  ways  which  can  be 
demonstrated  by  electrophoretic  analysis,  and  which  can  be  coupled  with  simple 
histological  and  chemical  tests,  there  may  be  , further,  non- secretory  proteins 
or  enzymes  in  the  pancreatic  secretions  arising  from  inflammatory  exudates, 
breakdown  of  tumorous  or  other  tissues  into  the  ductal  system.  It  is  possible 
that  some  types  of  pancreatic  carcinoma  elaborate  ectopic  ensymes,  isoenzymes, 
lysosomes,  or  trypsin-like  ensymes  %Aich  may  account  for  the  autoactivation 
of  enzymes.  The  activation  properties  of  secretion  in  patients  with  chronic 
pancreatitis  and  carcinoma  may  be  related  to  ductal  and/or  acinar  cellular 
involvement  in  the  process,  and  vill  vary  depending  on  the  origin,  as  well  as 
the  degree,  of  differentiation  of  the  tutor.  Since  intraductal  activation 
occurs  in  at  least  some  carcinomas  of  the  pancreas,  it  may  be  possible  to 
relate  the  activity  of  the  juice  to  the  type  of  tumor,  the  amount  of  inflam- 
matory reaction  seen,  the  degree  of  invasiveness  of  a given  tumor,  and  to  find 
isoenzymes  responsible  for  these  events.  It  is  also  probable  that  we  may 
identify  some  of  the  substances  in  the  $0Z  or  more  unidentified  protein  in 
the  secretions  from  patients  with  carcinoma  of  the  pancreas  and  chronic  pan- 
creatitis. While  these  studies  vill  be  primarily  directed  towards  the  deve- 
lopment of  a test  on  duodenal  aspirates  or.endoscopically  obtained  secretions, 
it  may  be  possible  to  later  adapt  our  findings  to  the  identification  of  speci- 
fic substances  in  serum  samples. 
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MCI  GIANT  PROJECT  SUMMARY 

AREA:  Biophysical  Methods 

GRANT  NO. : CA  19019 

TITLE:  Ultrasound  Mammography 

PRINCIPAL  INVESTIGATOR:  Gilbert  Baum 

INSTITUTION:  Yeshiva  University 

New  York,  NY 

ABSTRACT:  The  goal  of  this  phase  of  the  project  is  to  (1)  refine  the  ultra- 

sonographic criteria  so  that  non-palpable  breast  cancers  can  be  detected,  (2) 
reduce  the  volume  of  data  that  has  to  be  recorded,  read,  and  analysed  by 
improved  methods  of  tumor  localisation;  and  (3)  develop  the  algorithms  for 
digital  analysis  of  the  acoustic  texture  of  tissues.  Optical  and  digital 
data  compression,  image  enhancement,  on-line  signal  processing,  alternate 
display  techniques,  and  the  feasibility  of  computer  sorting  are  to  be  explored 
to  solve  these  problems.  All  8-mode  ultrasonography  and  X-ray  computerised 
axial  tomography  share  these  problems  so  that  the  solutions  developed  in  this 
research  program  have  universal  application  for  cancer  detection  throughout 
the  body. 

An  ultrasound  mammography  study  we  have  already  conducted  has  shown  that 
palpable  scirrhous  carcinomas  of  the  breast  produce  an  acoustic  area  that 
contains  weak  echoes  which  are  very  absorbent* 

The  problem  is  locating  the  small  volume  of  tissue  characteristic  of 
the  tumor  in  the  comparatively  large  volume  of  breast  tissue  and  then  proving 
that  the  chosen  volume  is  the  malignant  tumor. 

Serial  scanned  ultrasound  mammography  at  3.0  mm  intervals  produced  by 
the  new  breast  ultrasonoscope  will  be  analysed.  This  interpretation  will  be 
correlated  with  the  pathological,  clinical,  surgical,  and  X-ray  findings. 

The  ultrasonograms  will  then  be  used  to  form  three-dimensional  ultrasonograms 
by  optical  holography  and  digitised  for  textural  analysis. 


30-120  0 - 79  - 52 
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NCI  CRAKT  PROJECT  SUMMARY 
AREA:  Biophysical  Methods 

GRANT  NO.:  CA  20423 

TITLE:  Studies  on  the  Pethobiological  Chemistry  of  Melanoma 

PRINCIPAL  INVESTIGATOR:  Marsden  S.  Biois,  Jr. 

INSTITUTION:  University  of  California 

San  Francisco,  CA 

ABSTRACT:  The  proposed  research  involves  the  identification  of  dieaase- 

correlated  chromatographic  peaks  in  melanoma  urines ; the  development  of  a 
date-reduction  system  for  the  chromatograms;  and  the  construction  of  a 
high-pressure  chromatographic  system  for  processing  large  numbers  of  samples. 
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MCI  GRANT  PROJECT  SUMMARY 
AREA:  Biophysical  Methods 

GRANT  NO.:  CA  20631 

TITLE:  Magnetic  Detection  of  Injury  Current  from  Tumors 

PRINCIPAL  INVESTIGATOR:  David  Cohen 

INSTITUTION:  Massachusetts  Institute  of  Technology 

Cambridge!  MA 

ABSTRACT:  There  are  reasonable  grounds  for  believing  that  tuaors  may  gen- 

erate a steady  ion  current  in  the  surrounding  tissue  and  fluid*  ' This  current 
would  consist  of . injury  current  and/or  liquid-junction  current.  In  princi- 
ple, the  detection  of  this  steady  current  with  surface  (akin)  electrodes  could 
reveal  the  presence  of  the  underlying  tumor,  in  a non-invasive  way*  However, 
steady  potentials  originating  in  the  akin  will  interfere  with  this  detection, 
hence  pose  a practical  difficulty.  Recent  aeasureaents  of  the  steady  current 
generated  by  breast  tuaors,  using  surface  electrodes,  show  some  electrical 
activity  froa  the  tuaors;  there  is  large  scatter  supposedly  due  to  the  inter- 
fering skin  potentials.  It  is  proposed  here  to  again  measure  the  steady 
current  generated  by  breast  tuaors,  but  the  aagnetic  field  produced  by  the 
current  will  be  measured  instead  of  the  surface  potential*  The  magnetic 
field  is  free  of  skin  interference.  Successful  aagnetic  measurements  of 
another  fora  of  injury  current  have  already  been  aade,  due  to  injured  canine 
hearts;  this  current  was  measured  non-invasively  around  the  intact  canine 
‘torso.  The  work  proposed  here  is  a two-year  pilot  project,  in  which  magnetic 
measurements  will  be  made  over  the  chests  of  ten  normal  men  and  ten  normal 
women  (as  controls),  then  of  ten  breast-tumor  patients.  These  measurements 
will  be  made  in  the  MIT  aagnetically  shielded  room  using  a superconducting 
* detector*  Computer  techniques  will  be  used  to  aid  in  the  analysis  of  the 
measured  aagnetic  fields  in  order  to  localise  the  current  sources*  If  aag- 
netic detection  of  steady  currents  from  tuaors  is  found  to  be  feasible,  an 
assessment  will  be  made  of  the  clinical  possibllitiea  of  this  new  technique. 
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MCI  GRANT  PROJECT  RpMMARY 
AREA:  Biophysical  Ha (hods 

GRANT  NO* : CA  14988 

TITLE;  Altered  HMR  Signals  of  Vater  in  the  Cancer  Cell 

PRINCIPAL  INVESTIGATOR:  Raymond  V.  Darned ian 

INSTITUTION:  Dovnstate  Medical  Center 

New  York,  NY 

ABSTRACT:  The  proposed  research  is  directed  at  achieving  deeper  under- 

standing of  the  basis  for  prolonged  NMR  relaxations  froa  vater  in  cancer 
tissue.  Studies  are  planned  for  the  determination  of  "fixed  charge"  compo- 
sition, alkali  cation  content  cellular  potentials  and  vater,  all  of  vhich 
are  known  to  be  interdependent  phenoaena*  Work  vill  be  carried  out  to 
detail  the  sequence  of  changes  in  the  above  properties  as  a cell  goes  through 
the  process  of  aalignant  transformation  in  vitro*  NMR  vill  be  used  to 
acnitor  other  nuclei  of  biological  importance  and  to  characterise  the 
aalignant  change  <e*g*,  K39,  P31,  N14).  Finally,  use  vill  be  made  of  pulse- 
gradient  techniques  tb  gain  additional  insight  into  the  motional  freedoa 
of  vater  aolecules  and  the  barriers  to  diffusion  vithin  the  cancer  cell* 
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AREA:  Biophysical  Methods 

GRANT  NO.:  CA  16466 

TITLE:  Polsrography  vith  Albumin  and  Cancerous  Human  Blood  Ser# 

PRINCIPAL  INVESTIGATOR:  Isaak  M.  Kolthoff 

INSTITUTION:  University  of  Minnesota 

Minneapolis,  MN 

ABSTRACT:  On  the  basis  of  results  obtained  in  voltammetry  of  bovine  serum 

albumin  (BSA)  at  the  hanging  mercury  drop  electrode  (HMDS)  it  will  be  possi- 
ble to  account  for  many  characteristics  of  "Brdicka  currents"  of  albumin  in 
the  presence  of  cobalt  salts  at  the  dropping  mercury  electrode  (DHE) • The 
occurrence  of  pronounced  minima  in  these  polarograms,  the  effect  of  drop 
time  on  the  current  during  the  growth  of  a drop,  and  the  effect  of  the 
height  of  mercury  on  the  Brdicka  current  may  now  be  interpreted. 

It  is  further  proposed  to  study,  in  cooperation  with  Professor  John 
Overend,  the  structure  of  BSA  adsorbed  as  a monolayer  on  mercury  and  possibly 
on  other  metals.  From  cyclic  voltammetry  polarograms  at  the  HMDE  it  has 
been  concluded  that  on  reduction  of  cobalt  (II)  to  cobalt  (0)  in  the  presence 
of  BSA  an  unstable  compound,  Co  (0)... .minus  SXP  is  formed.  It  is  proposed 
to  study  the  stability  and  the  properties  of  this  compound  and  of  those 
obtained  with  other  disulfide-containing  proteins.  In  addition,  it  will  be 
investigated  tdiether  nickel,  iron,  and  other  metals  form  similar  compounds. 

A critical  study  is  planned  of  the  polarographic  cancer  test  in  depro- 
teina ted,  blood  sera.  Various  methods  of  deprotei nation,  including  ultrafil- 
tration,  will  be  used.  The  effects  of  calcium  ions  and  of  tetraalkylammonium 
salts  on  the  polarograms  will  be  tested. 

The  physico-chemical,  serological,  and  carcinogenic  properties  of  com- 
pletely reduced  albumin,  P(SH)35,  will  be  studied.  In  addition,  similar 
studies  will  be  made  with  incompletely  reduced  albumin  by  various  methods. 
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AREA:  Biophysical,  Methods 

GRANT  NO,:  CA  1S705  i 

TITLE:  Ocular  Cancer  Detection  by  Heaatoporphyrin  Fluorescence 

PRINCIPAL  INVESTIGATOR:  David  L,  Krohn 

INSTITUTION:  New  York  University 

New  York,  NY 

ABSTRACT:  An  amelanotic  malignant  melanoma,  indigenous  to  hamsters,  has 

been  grown  in  serial  transplants  in  the  rabbit  eye  (Greene  tumor),  Ue  have 
been  able  to  transplant  this  tumor  with  90X  successful  takes  in  the  subcho- 
roidal  space  of  rabbits.  This  was  done  without  immunosuppression  and  with  a 
technique  similar  to  that  used  in  the  cyclodialysis  procedure  in  ocular 
surgery.  These  tumor  implants  imitate  in  initial  appearance  classical  cho- 
roidal tumors  in  man.  They  differ  in  a number  of  ways,  including  consistent 
lack  of  pigment  and  a speed  of  growth  sufficient  to  cause  the  tumor  to  occupy 
most  of  the  eye  within  four  weeks  of  implantation.  In  the  early  phases, 
however,  they  can  be  clearly  established  as  successful  tumor  takes  by  indirect 
ophthalmoscopy.  The  tumor  at  this  time  and  in  this  location  is  a suitable 
experimental  model  for  development  of  methods  of  positive  identification  of 
tumors,  and  for  pathological  studies  of  the  effect  of  treatment  methods  such 
as  cryodiathemy , The  speed  of  growth  of  the  tumor  presents  a stringent 
test  of  a treatment  method.  The  report  of  the  method  of  introduction  of  the 
tumor  is  shortly  to  be  published.  The  proposal  is  for  work  in  the  two  areas 
mentioned  below:  (1)  Further  development  of  a detection  technique  for  pos- 

terior ocular  melanomas  with  anhydrotetracycline  fluorescence  and  differen- 
tial filtration  to  neutralise  the  effect  of  lens  fluorescence  interference, 
using  the  experimental  posterior  melanoma,  with  histological  control*  (2) 
Cryogenic  destruction  of  small  established  melanomas  by  transconjunctival 
application  with  histological  studies  at  various  intervals  following  treat- 
ment; development  of  treatment  schedules  for  resistive  or  large  lesions; 
exploration  of  use  of  transvitreal  cryodiathermy  under  ophthalmoscopic  control. 
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MCI  GIANT  HUMECT  SUKMAIY 
AREA:  Biophysical  Methods 

CRAKT  NO. : CA  17335 

TITLE:  Liquid  Cholesterol  Ester  Thermography  of  the  Breast 

PRINCIPAL  INVESTIGATOR:  Stanley  M.  Rogoff 

INSTITUTION:  University  of  Rochester 

Rochester,  NY 

ABSTRACT:  Thermography  has  nov  been  established  as  useful  in  the  diagnosis 

of  malignant  neoplasms  of  the  breast.  The  wide  application  of  thermography 
of  the  breast,  however,  is  limited  by  the  lack  of  availability  of  the  thermo** 
graphic  apparatus  to  many  hospitals  and  clinics  because  of  expense. 

We  are  proposing  that  thermography  of  the  breast  with  liquid  cholesterol 
esters  would  have  certain  economic  advantages  which  would  allow  ouch  wider 
application  of  the  thermographic  diagnostic  technique.  Thermography  with 
liquid  crystals,  until  the  present  time,  has  not  been  accepted  in  part  because 
of  difficulties  in  removing  the  liquid  crystals  and  the  underlying  necessary 
black  base  after  the  examination  is  over.  It  is  proposed  that  the  new  tech- 
nique of  easily  applied  and  removed  black  polymer  substrate  base  and  liquid 
crystals  be  tested  for  accuracy  compared  to  standard  infrared  thermography 
with  the  thermographic  apparatus.  Patient  acceptance  and  the  question  of 
the  possibility  of  skin  irritation  from  these  chemicals  will  be  investigated. 
Specifically,  women  undergoing  breast  biopsies  in  Rochester  will  be  evaluated 
by  standard  thermographic  and  liquid  crystal  techniques.  Molybdenum  tube 
X-ray  mammography  will  also  be  performed  for  comparison.  Confirmation  of 
diagnoses  will  be  made  by  pathological  examination. 
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AREA:  Biophysical  Method* 

GRANT  NO. : CA  14335 

TITLE:  EPR  Studies  on  Detection  and  Treatment  of  Cancer 

PRINCIPAL  INVESTIGATOR:  John  D.  Zimbrick 

INSTITUTION:  University  of  Kansas 

Lawrence,  KS 

ABSTRACT:  It  is  proposed  to  continue  a comprehensive  research  program 

designed  to  investigate  the  use  of  electron  paramagnetic  resonance  (EPR)  as 
a technique  for  the  early  detection  of  cancer,  for  monitoring  the  progress 
of  cancer  therapy  and  for  elucidating  the  nature  of  the  free  radicals 
involved  in  cancer.  Detailed  EPR  measurements  of  serum  ceruloplasmin  will 
be  made  on  blood  samples  from  women  admitted  to  hospitals  prior  to  breast 
biopsy  and  compared  with  appropriate  control  levels  to  determine  whether 
this  technique  provides  a statistically  reliable  marker  for  breast  cancer. 

EPR  measurements  of  serum  ceruloplasmin  will  continue  to  be  made  on  blood 
samples  obtained  from  patients  during  the  course  of  chemotherapy  to  deter- 
mine the  statistical  reliability  of  the  measurements  as  prognosticators  of 
the  success  or  failure  of  the  therapy.  A study,  based  on  epidemiological 
principles,  will  be  initiated  on  EPR  measurements  of  ceruloplasmin  levels 
in  blood  obtained  from  male  smokers  40  years  of  age  or  greater,  who  have 
accumulated  at  least  40  pack-years  of  smoking  history,  to  determine  whether 
the  technique  provides  a statistically  reliable  marker  for  lung  cancer.  A 
variety  of  EPR  techniques  such  as  spin-labeling,  endor  and  spin-echo  measure- 
ments will  be  applied  to  blood  constituents  to  detect  possible  differences 
between  the  cancerous  and  non-cancerous  state  which  may  exist  in  these 
constituents. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Bladder  Cancer  Taak  Force 

GRANT  NO. : CA  14135 

TITLE:  Immunology  of  Bladder  Tumor* 

PRINCIPAL  INVESTIGATOR:  Warren  H.  Chapman 

INSTITUTION:  University  of  Washington 

Seattle,  WA 

ABSTRACT:  We  want  to  continue  these  studies  of  immune  reaction  to  tumor 

with  three  specific  aims:  (1)  To  study  cell-mediated  immune  reactions  to 

bladder  tumor  antigens  and  their  blocking  by  serum  in  human  patients  with 
the  emphasis  on  common  tissue  type  specific  antigens~but  also  looking  for 
unique  antigens  specific  for  each  tumor  and  correlating  this  with  the 
patient’s  clinical  course.  (2)  To  study,  in  parallel  with  the  above,  cell- 
mediated  immunity  and  humoral  factors  to  common  tissue  type  specific  anti- 
gens and  unique  antigens  to  animal  bladder  papillomas  and  carcinomas,  and  to 
correlate  these  with  tumor  behavior  in  vivo.  (3)  To  develop  in  the  animal 
immunologic  methods  of  preventing  the  induction  of  bladder  tumors  and  of 
treating  established  tumors. 

Studies  on  the  in  vivo  correlation  of  the  in  vitro  immune  responses  in 
the  human  and  in  the  animal  model  will  be  carried  out  in  parallel.  The 
animal  models  will  then  be  used  to  develop  methods  of  manipulating  the 
immune  response  in  order  to  increase  tumor  destruction  in  vivo* 

We  believe  that  these  studies  will  assist  in  the  prediction  of  progno- 
sis in  the  bladder  tumor  patient  and  ultimately  lead  to  the  development  of 
a rational  program  of  immunotherapy  to  add  to  the  present  modalities  of 
radiation,  surgery  and  chemotherapy. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Bladder  Cancer  Taak  Force 

GRANT  NO. : CA  16725 

TITLE:  Urine  Cytology 

PRINCIPAL  INVESTIGATOR:  George  M.  Farrow 

i 

INSTITUTION:  Kayo  Foundation 

Rochester,  MN 

ABSTRACT:  The  objectives  of  this  study  are  threefold:  (1)  To  define  the 

accuracy  of  urine  cytology  in  the  detection  of  bladder  cancer  with  special 

emphasis  on  the  relationship  of  cytologic  findings  to  tumor  characteristics 
such  as  histologic  type,  grade,  else  and  stage  and  to  compare  cystoscopy  as 
a diagnostic  tool.  (2)  To  refine  technical  factors,  in  preparation  of  cyto- 
logic material.  (3)  To  study  the  cytologic,  pathologic  and  biologic  evolu- 
tion of  early  bladder  cancer  detected  in  a preclinical  stage  by  cytology. 

The  study  utilises  a large  outpatient  population,  predominantly  urologic,  in 
which  routine  cytology  and  cystoscopy  examinations  are  performed  and  com-' 
plete  data  on  findings  are  recorded  for  computer  retrieval  and  analysis. 

This  cytologic  screening  has  yielded  113  patients,  without  previous  history 
of  bladder  tumor  in  whom  positive  cytologic  findings  for  carcinoma  have 
existed  without  cytoscopic  evidence  of  neoplasm.  Seventy-four  of  these 
patients  have  been  subsequently  proven  to  have  in  situ  carcinoma  of  the 
bladder  and  the  bladders  of  34  of  these  submitted  to  total  cystectomy  have 
been  totally  mapped  and  studied  pathologically  by  step  sectioning.  The 
remaining  patients  are  being  treated  by  a variety  of  modalities  and  are 
being  closely  followed. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Bladder  Cancer  Teak  Force 

GRANT  NO.:  CA  17444 

TITLE:  CHI  to  Bladder  Cancer  TAA  In  Vivo  and  In  Vitro 

PRINCIPAL  INVESTIGATOR:  Ariel  C.  Hollinshead 

INSTITUTION:  George  Washington  University 

Washington,  DC 

ABSTRACT:  We  have  purified  and  characterised  tumor-associated  antigens 

from  transitional  cell  carcinoma  of  the  bladder.  We  have  developed  anti- 
sera to  the  bladder  cancer  tunor-associated  antigens,  for  a spectral  analy- 
sis of  the  use  of  such  antisera  in  in  vitro  assays  for  assessment  of  reac- 
tivity with  material  from  patients  vTth  insitu  carcinoma,  hyperplasia  and 
invasive  caroinoma  of  the  bladder  as  well  as  from  normal  individuals  and 
from  patients  with  other  types  of  cancer.  An  extensive  series  of  studies 
have  been  carried  out  to  determine  whether  immunofluorescence,  complement 
fixation  or  radioimmunoassay  might  be  valuable.  In  addition,  we  have  been 
assessing  other  in  vitro  assays,  such  as  lymphocyte  migration  inhibition 
and  cytotoxic ityHfor  reactivity  with  the  separated  antigens.  We  have  found 
the  immunofluorescence  tests  to  be  the  most  useful,  using  the  antisera,  and 
the  lymphocyte  migration  inhibition  to  be  the  most  useful  using  the  TAA.  We 
are  conducting  a coded  series  of  skin  tests  using  TAA  and  controls  in  bladder 
cancer  patients  at  different  stages  in  the  development  of  the  disease,  with 
ancillary  testing  of  patients  with  other  types  of  cancer  of  similar  age,  sex 
and  stage  of  disease. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Bladder  Cancer  Task  Force 

GRANT  NO.:  CA  15803 

TITLE:  Autonation  of  Bladder  Cancer  Cytology  by  TICAS 

PRINCIPAL  INVESTIGATOR:  Leopold  G.  Koss  — 

INSTITUTION:  Hontefiore  Hospital  and  Medical  Center 

New  York,  NY 

ABSTRACT:  The  purpose  of  this  study  is  the  computer  analysis  of  digitised 

inages  of  urothelial  cells  fron  the  urinary  sedinent.  The  digitised  inages 
are  obtained  by  scanning  cells  stained  with  Papanicolaou  method  by  means  of 
a Zeiss  SMP  scanning  microscope  at  0.5  n intervals,  on  line  with  PDP-12  (36K) 
computer.  The  cell  images  are  forwarded  on  tape  to  the  University  of  Chicago 
for  analysis  on  dedicated  PDP-10  computer  wherein  resides  the  taxonomic 
intracellular  analytic  system  (TICAS)  for  cell  analysis.  In  the  initial 
stage  of  this  project,  a computer  analysis  of  benign  (neg)  and  malignant 
(pos)  cells  could  be  carried  out  with  a high  degree  of  accuracy  (plus  or 
minus  10X) , by  the  use  of  both  the  supervised  learning  program  distill  and 
unsupervised  learning  algorithm  pindex.  The  next  step  in  this  program  has 
been  computer  classif ication  dfcellsimpossible  to  classify  by  visual  means, 
hence  atypical  (aty).  For  each  one  of  the  21  features  tested,  the  values 
for  aty  cells  were  intermediate  to  the  values  of  neg  and  pos  cells.  Using 
the  pindex  program,  the  aty  cells  could  be  split  into  subsets  (neg,  pos  and 
aty)  and  allowed  the  construction  of  individual  patient  charts.  The  diagnos- 
tic and  prognostic  value  of  these  charts  is  under  continuing  investigation 
and  may  lead  to  a computer  assessment  of  diagnosis  and  prognosis  of  cancer 
and  precancerous  states  of  the  urinary  bladder. 
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NCI  CHANT  PROJECT  SUMMARY 
AREA:  Bladder  Cancer  Task  Force 

GRANT  NO.:  CA  15553 

TITLE:  Tumor-Specific  Immunity  in  Bladder  Cancer 

PRINCIPAL  INVESTIGATOR:  Shant  Kumar 

INSTITUTION:  Victoria  University  of  Manchester 

Manchester,  England 

ABSTRACT:  The  object  is  to  study  the  immunologic  responses  directed  against 

tumor-specific  antigens  during  the  development  of  human  bladder  cancer. 

Workers  in  the  dyestuffs  industry  exposed  to  the  carcinogens  alpha  and  beta 
naphthylamine.  before  1952  will  be  studied  at  regular  intervals  over  a five- 
year  period.  It  is  anticipated  that  during  this  period,  a significant  number 
of  new  cases  should  arise  in  the  population  considered  to  be  at  "great  risk." 
Lymphocytotoxicity , complement-mediated  serum  cytotoxicity,  and  blocking 
factor  activity  will  be  examined  against  a panel  of  allogeneic  bladder  cancers 
on  each  occasion.  The  results  of  these  tests  will'be  evaluated  along  with 
data  obtained  by  regular  examination  of  urine  for  red  cells  and,  where  appro- 
priate, more  detailed  examination  of  the  urinary  tract  including  biopsy.  It 
should  be  possible  to  determine  the  time  relationships  of  the  development  of 
lymphocytotoxicity,  serum  antibody,  blocking  factor  and  overt  tumor.  It  is 
possible  that  these  studies  may  provide  earlier  diagnosis  and  an  index  of 
prognosis  in  carcinogen-induced  bladder  cancer. 
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MCI  CRAKT  PROJECT  SUMMARY 
AREA:  Bladder  Cancer  Taak  Force 

GRANT  NO.:  CA  14137 

TITLE:  Bladder  Cancer  — Meniscus  Gradient  and  Matrix  Culture 

PRINCIPAL  INVESTIGATOR:  Joseph  Leighton 

INSTITUTION:  Medical  College  of  Pennsylvania 

Philadelphia,  PA 

ABSTRACT:  Ve  are  developing  tissue  culture  model  systems  to  elucidate  the 

biologic  characteristics  of  early  abnormal  proliferations  in  urotheliun 
obtained  from  patients  by  transurethral  resection.  Specimens  from  over  70 
patients  have  been  cultured  in  a three-dimensional  matrix  of  collagen-coated 
cellulose  sponge  and  a variety  of  morphologic  changes  have  been  identified 
after  one  week  of  cultivation.  To  increase  the  breadth  of  our  ability  to 
subclassify  lesions  of  similar  histopathology , ve  have  tried  to  cultivate 
clinical  tumors  in  the  meniscus-gradient  model,  where  monolayers  of  bladder 
carcinoma  cell  lines  have  shown  distinctive  zonal  responses  to  the  gradient 
of  decreasing  oxygen  tension.  We  are  now  combining  collagen-coated  cellulose 
sponge  and  meniscus  gradient  principles,  and  early  work  is  very  encouraging. 
As  an  additional  tool  for  subclassification  of  clinical  lesions  we  are  devel- 
oping a series  of  molecular  probes  using  bladder  cancer  cell  lines. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Bladder  Cancer  Task  Force 

GRANT  NO.:  CA  17458 

TITLE:  Tumor-Specific  Antigens  in  Human  Bladder  Cancer 

PRINCIPAL  INVESTIGATOR:  Martin  G.  Levis 

INSTITUTION:  McGill  University 

Montreal,  Canada 

ABSTRACT:  Objectives:  To  investigate  and  identify  the  antigenic  components 

in  human  bladder  cancer  and  to  attempt  to  classify  these  components  into  both 
tumor-specific  and  tumor-associated  components. 

Approach:  Due  to  the  restricted  site  of  the  tumor  material,  emphasis 
has  been  placed  on  the  development  of  micro  methods  for  the  detection  of 
serum  antibodies  directed  against  the  various  tumor  antigens.  The  patient's 
response  to  both  his  ovn  tumor  and  the  tumor  of  the  other  bladder  carcinomas 
is  monitored  by  (1)  immunofluorescence,  (2)  counter-current  imraunoelectro- 
phoresis,  and  (3)  ensyme-l inked  immunoadsorption  test.  All  three  of  these 
systems  will  be  used  to  show  the  different  responses  that  occur  when  both  the 
autologous  and  homologous  sera  are  tested  against  both  cytoplasmic  and  plasma 
membrane  preparations  of  the  tumor.  The  specificity  of  these  reactions  will 
be  checked  by  both  immune  blocking  and  specific  absorption  experiments.  The 
use  of  other  unrelated  tumors,  e.g.,  melanoma,  will  help  to  establish  the 
specificity  of  the  reactions  observed. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA;  Bladder  Cancer  Teak  Force 

GRANT  NO.:  CA  14134 

TITLE:  Autonation  of  Urinary  Cytology  for  Cancer  Detection 

PRINCIPAL  INVESTIGATOR:  Myron  R.  Melamed 

INSTITUTION:  Memorial  Hospital  for  Cancer  and  Allied  Diseases 

New  York,  NY 

ABSTRACT:  The  purpose  of  this  program  is  to  develop  instrumentation  and 

techniques  for  automated  cytology  of  exfoliated  urinary  bladder  epithelium, 
to  be  used  in  early  detection  and  diagnosis  of  bladder  carcinoma.  Additional 
goals  are  to  use  this  instrument  system  with  specially  developed  cytochenical 
procedures  for  measuring  conformational  changea  in  DNA  and  RNA  in  situ  to 
differentiate  between  cells  of  papillomas low  grade  carcinomas  and  high 
grade  carcinomas,  and  to  quantitate  irradiation  and  drug  treatment  effect 
by  the  same  means. 

~ The  instrument  system  consists  of  a flow-through  cytof luorometer  which 
can  be  used  to  measure  native  and  denatured  DNA  and  RNA  per  ceil  within 
intact  cells  in  suspension.  It  will  be  modified  to  also  measure  optical 
parameters  for  differentiating  cells  by  fluorescent  pulse  shape  and  by  coher- 
ent light  scatter.  Multiparameter  measurements  per  cell  at  a rate  of  several 
hundred  per  second  will  be  obtained  on  5,000  cells  per  sample,  then  stored 
and  analyzed  by  a dedicated  mini-computer  to  characterize  different  kinds 
of  cell  populations  by  pattern  recognition  techniques.  Work  to  date  has 
shown  that  this  approach  with  metachromatic  fluorescent  staining  by  acridine 
orange  will  diucr ioinate  between  bladder  epithelial  cells  and  other  cell 
types,  with  some  overlapping.  We  have  now  developed  new  cytochemical 
techniques  for  measuring  conformational  changes  in  DNA  and  RNA  ijn  situ  that 
will  distinguish  cell  types  by  qualitative  as  well  as  quantitative  differ- 
ences  in  DNA  and  RNA,  with  initially  excellent  results. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Bladder  Cancer  Task  Force 

GRANT  NO. : CA  20388 

TITLE:  Iamunodi agnostic  Assay  of  Bladder  Carcinoma 

PRINCIPAL  INVESTIGATOR:  Anthony  P.  Monaco 

INSTITUTION:  Nev  England  Deaconess  Hospital 

Boston,  KA 

ABSTRACT:  Studies  have  shown  that  a rabbit  anti-bladder  cancer  urine  can 

be  produced  and  used  in  conjunction  with  various  monospecific  antisera  for 
the  detection  of  urine  components  related  to  bladder  cancer.  Regarding  a 
urine  positive  when  it  reacted  with  two  or  more  antibodies  resulted  in  the 
diagnosis  of  64X  of  the  papilloma  urines,  92X  of  the  cancer  urines  vs.  only 
a 7Z  false  positive  rate. 

Also,  in  addition  to  these  serum-related  components,  at  least  two  tumor 
specific  antigens  (TSA)  have  been  partially  purified  and  characterised  from 
cancer  urine.  An  antiserum  which  reacts  specifically  with  these  TSA  has 
been  prepared  and  is  currently  being  tested  for  its  usefulness  for  the  early 
diagnosis  of  bladder  cancer. 
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NCI  GRANT  PROJECT  SUMMARY 


AREA:  Bladder  Cancer  Task  Force 

GRANT  NO.:  CA  16769 

TITLE:  CEA  in  Urogenital  Carcinomas 

PRINCIPAL  INVESTIGATOR:  Eugene  P.  Ornellaa 

INSTITUTION: 


Massachusetts  General  Hospital 
Boston,  MA 


ABSTRACT:  CEA  levels  in  the  blood  (b)  and  urine  (u)  of  patients  with  geni- 

tourinary neoplasms  (bladder,  prostate  and  renal)  will  be  determined  prior 
to  the  use  of  diagnostic  and  therapeutic  modalities,  during  their  application 
and  immediately  afterwards  as  well  as  on  a long-term  basis.  The  CEA  levels 
will  be  related  to  stage/grade/differentiation  of  the  tumors,  the  diagnostic 
and  therapeutic  events  which  will  occur,  and  to  the  existence  of  urinary  and 
extraurinary  factors  that  may  change  these  levels.  Determinations  will  be 
duplicated  and  related  temporally  to  the  factors  mentioned  above.  From  those 
studies  a decision  can  be  made  as  to  relative  value  of  determining  CEAb  and 
CEAu  in  different  clinical  settings.  Very  preliminary  studies  suggest  the 
possibility  that  large  increases  or  decreases  in  the  levels  of  CEA  in  the 
urine  following  transurethral  resection  of  the  bladder  may  be  related  to 
the  extent  of  tumor  resection. 
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MCI  GRANT  PROJECT  SUMMARY 
AREA:  Bladder  Cancer  Task  Force 

GRANT  NO. : CA  16939 

TITLE:  Specific  Antibodies  to  Bladder  Carcinoma  Tumor  Antigen 

PRINCIPAL  INVESTIGATOR:  Aaadeo  J.  Peace 

INSTITUTION:  University  of  Cincinnati 

Cincinnati,  OK 

ABSTRACT:  This  work  attempts  to  prepare  antisera  to  a specific  bladder 

carcinoma  antigen(s)  and  then  to  isolate  this  antigen(s).  The  initial 
approach  is  to  prepare  antisera  to  bladder  carcinomas,  fetal  bladder*  normal 
adult  bladder  and  control  renal  tissue.  These  antisera  will  be  tested  using 
imnunohistologic  techniques  with  both  frosen  and  freeze  substituted  tissue. 
Positive  sera  will  be  absorbed  with  normal  bladder  and  various  other  protein 
preparations*  and  control  antigens.  The  absorbed  antisera  will  be  retested 
by  the  same  immunohistologic  techniques  to  establish  if  tumor  specific  anti- 
sera has  been  obtained.  In  later  studies  bladder  carcinoma  tissue  will  be 
extracted  as  described, for  the  carcinoma  embryonic  antigen  to  establish  if 
a similar  or  analogous'antigen  exists  for  these  tumors. 


830 


NCI  GRANT  PROJECT  SUMMARY 
AREA:  Bladder  Cancer  Task  Force 

GRANT  NO* : CA  16969 

TITLE:  Hunan  Urinary  Bladder  Tumor  Antigens 

PRINCIPAL  INVESTIGATOR:  David  T.  Purtilo 

INSTITUTION:  University^  of  Massachusetts  Medical  School 

Worcester,  MA 

ABSTRACT:  Our  objective  is  to  identify  bladder  tumor-associated  antigens 

(BTAA)  in  human  urinary  bladder  cancer. 

Heteroantisera  are  being  raised  in  rabbits  against  BTAA  prepared  from 
hypotonic  saline  extracts,  chromatographic  antigenic  fractions  and  whole 
carcinoma  cells  of  fresh  tunor  or  cultured  bladder  carcinoma  cells.  Follow- 
ing extensive  absorption  with  lyophiliced  normal  adult  tissues,  erythrocyte 
stroma  and  plasma,  the  specificity  of  the  reaction  of  the  antisera  to  bladder 
tumors  is  being  tested  using  Ouchterlony  immunodiffusion,  Immunoelectrophore- 
sis, microcytotoxicity  and  immunof luorescent  techniques.  Cross  reactivity 
of  the  BTAA  antisera  against  various  histologic  types  and  grades  of  bladder 
carcinomas,  extravesicular  malignancies  and  embryonic  antigens  is  being 
assessed  using  the  appropriate  above  techniques. 

Keteroantisera  to  normal  bladder  urothelium-apecif ic  antigens  (BUSA) 
are  also  being  raised  against  saline  extracts  and  chromatographic  fractions 
of  normal  human  bladder  urothelium.  BTAA  and  BUSA  are  being  quantified  in 
tissues  containing  various  bladder  lesions  using  immunofluorescence.  The 
results  of  these  immunological  studies  will  be  correlated  with  the  histo- 
pathologic appearance,  stage  and  progression  of  the  bladder  tumors. 


NCI  GRANT  PROJECT  SUMMARY 


AREA:  Bladder  Cancer  Teak  Force 

GRANT  NO* : CA  14555 

TITLE:  Chronoaoflca  of  Huaian  Bladder  Tuvora 

PRINCIPAL  INVESTIGATOR:  Avery  A*  Sandberg 

INSTITUTION:  Roavell  Park  Memorial  Institute 

Buffalo,  NY 

ABSTRACT:  The  major  aima  of  the  project  continue  to  be  a correlation 

between  (l)  the  chromoaomal  finding!  of  early  bladder  leaiona,  particularly 
papillary  tnaora,  with  the  cytologic  picture  and  clinical  courae,  and  (2) 
the  karyotypic  picture  in  advanced  carcinoma  of  the  bladder  with  the  reaponae 
to  therapy  and  clinical  courae,  e*g«,  aenaitivity  to  X-ray  and/or  chemo- 
therapy, metabolic  apread,  recurrence*,  etc* 
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HCI  GRANT  PROJECT  SUMMARY 
AREA:  Bladder  Cancer  Task  Force 

GRANT  NO.:  CA  15315 

TITLE:  The  Control  of  Bladder  Cancer 

PRINCIPAL  INVESTIGATOR:  Walter  Troll 

INSTITUTION:  Nev  York  University 

New  York,  NY 

ABSTRACT:  The  major  objectives  of  the  proposal  are  the  development  of  rapid 

tests  for  urinary  bladder  carcinogens  and  the  prevention  of  bladder  cancer 
in  man  by  use  of  protease  inhibitors.  Ihe  detection  of  bladder  carcinogens 
will  help  environmental  hasards  in  commercial  dyes  and  the  nature  of  the  prox- 
imal carcinogens*  Progress  has-been  made  in  the  understanding  of  mutations 
in  microorganisms.  The  mutations  appear  to  be  due  to  error  prone  repair  of 
DNA.  This  repair  is  induced  idien  DNA  is  damaged  and  is  incapable  of  suppor- 
ting division.  The  induction  is  inhibited  by  protease  inhibitors,  and  car- 
cinogenesis is  inhibited  by  protease  inhibitors.  The  understanding  of 
mutations  in  bacteria  simplifies  the  measurement  by  using  lambda  phage  lysis 
as  indicator.  We  will  apply  this  technique  to  urines  of  experimental  animals 

Z We  hope  to  apply  this  tech- 
inogens  as  well.  We  will 
continue  our  work  in  preventing  bladder  cancer  in  Fisher  rats  fed  (N-(4-(5- 
nitro-2-furyl)-2-thiaiolyl  formamide  (FANFT)  with  protease  inhibitors  and 
cortical  steroids,  and  N-butyl-(4-hydroxybutyl)-nitrosamine  (BBN).  This 
work  will  be  carried  out  in  cooperation  with  Dr.  Joseph  Leighton,  Pennsyl- 
vania Medical  College,  and  Dr.  Leo  Ross,  Montefiore  Hospital,  New  York. 


fed  dyes  and  other  possible  bladder  carcinogeni 
nique  to  urines  of  men  possibly  exposed  to  care 
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NCI  GRANT  PROJECT  SUMMARY 


AREA:  Cytology 

GRANT  NO.:  CA  13271 

TITLE:  Automated  Cancer  Cell  Diagnoaia  by  the  TICAS  Method 

PRINCIPAL  INVESTIGATOR:  George  L.  Vied 

INSTITUTION:  Univeraity  of  Chicago 

Chicago,  IL 

ABSTRACT:  The. current  project  is  the  renewal  application  of  the  ongoing 

project  to  develop  methods  of  computerised  cancer  cell  diagnosis.  The 
development  of  the  project  ia  to  progreae  in  interrelated  areas:  (1)  improve- 

ment  of  the  quality  of  cancer  cell  diagnosis,  including  the  development  of  a 
computerised  data  bank  of  cancer  cells  and  non-aalignant  cells,  (2)  simulation 
of  clinical  cell  samples,  including* the  development  of  performance  testing 
criteria  for  prescreening  devices  for  cancer  diagnosis  and  synthesis  of  cell 
images,  (3)  evaluation  of  staining  techniques  and  properties  for  computerised 
pattern  recognition  and  cellular  images,  (4)  assessment  of  the  dynamics  of 
the  disease  process  as  defined  by  the  deformation  of  the  covariance  matrix 
of  the  image  properties  of  scanned  cells,  (3)  development  of  shape  recogni- 
tion algorithms,  and  (6)  feasibility  study  on  the  usage  of  the  TICAS  method 
by  other  research  teams.  The  system  as  proposed  may  also  serve  as  the  final 
stage  of  a fully  automated  cancer  cell  screening  device,  in  which  the  system 
as  proposed  may  also  serve  as  the  final  stage  of  a fully  automated  cancer 
cell  screening  device,  in  which  the  TICAS  method  will  take  over  the  diagnos- 
tic assessment  of  an  enriched  sample  or  of  a routine  cytologic  * sear  the 
alarm  signals'  coordinates  of  which  were  marked  for  refinding  for  the  pro- 
posed automated  diagnostic  system. 
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NCI  GRANT  PROJECT  SUMMARY 

AREA:  Immunology 

GRANT  NO, : CA  14854 

TITLE:  Studies  on  Cancer  Cell  Surface  'Glycoproteins 

PRINCIPAL  INVESTIGATOR:  Howard  J.  Allen 

INSTITUTION:  Roswell  Park  Memorial  Institute 

Buffalo,  NY 

ABSTRACT:  The  overall  objectives  of  this  research  project  involve  the 

isolation,  chemical,  structural  and  immunochemical  characterisation  of 
tumor-derived  glycoproteins  at  the  cell  surface  and  those  elaborated  into 
the  culture 'medium  which  may  play  a role  in  cell-cell  recognition  phenomena 
and  tumor  antigenicity;  and  the  elucidation  of  the  mechanisms  controlling 
modulation  of  glycoprotein  expression.  Emphasis  will  be  given  to  murine 
ascites  systems  and  human  ovarian  cancer. 

Glycoproteins  will  be  isolated  primarily  by  affinity  chromatographic 
techniques  using  insolubilised  lectins.  Metabolically  labeled  (with  gly- 
coprotein precursors)  radioactive  glycoproteins  will  be  used  to  provide  an 
assay  system  for  tumor-derived  glycoproteins. 

Glycoproteins  correlated  with  murine  tumor  attenuation  as  a result  of 
in  vitro  growth  will  receive  emphasis. 

Changes  in  activities  of  glycosyltransferases  associated  with  glyco- 
protein changes  will  be  studied  using  tiasor-de rived  glycoproteins  as 
acceptors. 
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NCI  CRANT  PROJECT  SUMMARY 

AREA:  Immunology 

GRANT  NO.:  CA  12389 

TITLE:  Immunochemical  Studies  of  Gastrointestinal  Cancer 

PRINCIPAL  INVESTIGATOR:  Elliot  Alpert 

INSTITUTION:  Massachusetts  General  Hospital 

Boston,  HA 

ABSTRACT:  The  overall  objectives  of  the  project  are  to  identify  and  char* 

scterize  carcinofetsl  antigens  and  proteins  of  the  gastrointestinal  tract. 
Work  this  coning  year  will  be  devoted  to  further  studies  of  the  antigenic 
determinants  of  carcinoeabryonic  antigen  by  hsptene  inhibition,  and  char* 
acterization  of  an  unusual  molecular  form  of  serum  carcinoeabryonic  antigen. 

We  intend  to  test  a number  of  other  synthetic  glycopeptides,  of  knovn 
chemical  structure,  by  hsptene  inhibition  radioimmunoassay  for  CEA.  We  also 
intend  to  test  several  additional  antisera  to  CEA  for  their  ability  to 
recognize  the  unique  CEA  antigenic  determinants  described  above.  We  hope  to 
further  characterize  this  unique  serum  CEA*like  material  initially  by  Sepha* 
dex  gel  filtration,  perchloric  acid  solubility  and  isoelectric  point.  If 
enough  sera  containing  the  CEA*like  antigen  can  be  obtained,  ve  hope  to 
perform  further  purification  and  chemical  analysis  of  this  CEA*like  antigen. 


/ 


836 

MCI  GRANT  PROJECT  SUMMARY 


AREA:  Immunology 

GRANT  NO.:  CA  17687 

TITLE:  Wilms*  Tumor  Antigens 

PRINCIPAL  INVESTIGATOR:  John  W.  Beierle 

INSTITUTION:  University  of  Southern  Californis 

Los  Angeles,  CA 

ABSTRACT:  The  purpose  of  this  investigation  is  to  further  examine  an  anti- 

gen(s)  found  associated  with  the  Wilms'  tumor  (nephroblastoma) • One  antigen 
has  been  found  by  immunodiffusion  to  be  cross  reactive  with  fetuin,  a gly- 
coprotein found  in  fetal  calf  serum.  This  antigen  has  also  been  found  in  in 
vitro  cultures  of  Wilms'  tumor,  the  Witu  cell  line.  It  is  our  intent  to 
determine  if  this  antigen  as  isolated  b^_ohelation  (EDTA)  is  related  to  an 
antigen  reported  to  be  Wilms'  associated  by  other  workers  using  phytic  acid 
and  fluorocarbon  extraction  procedures.  We  further  wish  to  develop  more  sen- 
sitive methods,  other  than  double-immunodiffusion,  to  detect  the  presence  of 
the  antigens  in  tumors,  serum,  and  in  tissue  culture.  These  include  radio- 
immunoassay and  autoradiography  of  immunodiffusion  plates.  In  addition,  a 
microcytotoxicity  assay  will  be  attempted  to  determine  if  anti-fetuin  serum 
can  be  cytotoxic  to  Wilms'  tumor  cells  in  vitro.  Affinity  column  chromato- 
graphy will  also  be  utilized  in  an  attempt  to  isolate  the  antigen  in  a"  more 
highly  purified  form  for  subsequent  studies.  Isoelectric  focusing  using 
ampholines  in  acrylamide  gel  and  in  Sephadex  columns  will  be  utilized  for 
detailed  analysis  and  finite  purification  of  the  Wilms'  antigen  as  well  as 
determining  which  cross-reactive  antigenic  determinants  are  present  in  fetuin 
subfractions.  The  goal  of  these  studies  is  to  develop  a rapid  and  sensitive 
assay  for  detection  of  this  antigen,  leading  to  eventual  study  of  its  unique- 
ness to  Wilms'  tumor,  or  other  tumors,  or  even  as  to  its  specificity  to  tumor 
tissue  per  se. 
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NCI  GRANT  PROJECT  SUMMARY 

AREA:  Immunology 

GRANT  NO,:  CA  15556 

TITLE:  Antigens  and  Immunity  in  Hunan  Lung  Cancer 

PRINCIPAL  INVESTIGATOR:  C.  Elliott  Bell,  Jr. 

INSTITUTION:  Washington  University 

University  City,  MO 

ABSTRACT:  Overall  objectives  of  total  project:  To  identify  and  charac- 

terise one  of  more  important  plasma  membrane  tumor-associated  antigens  (TAAs) 
in  human  lung  cancer  irtiich  are  absent  from  late  fetal  and  normal  adult  tissue 
and  which  are  immunogenic  in  humans;  to  determine  the  occurrence  of  the 
TAA(s)  in  host  plasma  and  sputum,  and  to  determine  the  status  of  host  cellu- 
lar and  humoral  immunity  to  the  TAA(s) ; to  determine  the  relationships  of 
the  above  parameters  to  the  course  of  disease,  to  each  other,  and  to  therapy 
for  the  purpose  of  identifying  parameters  idiich  can  be  measured  to  provide' 
earlier  and  more  accurate  diagnosis,  treatment,  and  assessment  of  prognosis. 
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NCI  CHANT  PROJECT  SUMMARY 

AREA:  Immunology 

GRANT  NO.:  CA  19905 

TITLE:  Characterisation  of  Hunan  Breaat  Cancer  Glycoproteins 

PRINCIPAL  INVESTIGATOR:  Dani  P.  Bologneai 

INSTITUTION:  Duke  University 

Durban,  NC 

ABSTRACT:  Information  concerning  huaan  breast  cancer  specific  surface 

antigens  vill  be  obtained  through  the  isolation  and  characterisation  of 
glycoproteins  from  huaan  breast  cancer  cells  and  breast  cancer  patients' 
body  fluids.  Purified  proteins  vill  be  utilised  to  produce  specific  anti- 
sera which  will  be  used  to  develop  sensitive  immunochemical  and  biological 
assays.  Techniques  vill  be  devised  for  the  detection  and  Localisation  of 
these  components  in  the  tumor  and  circulating  fluids  of  breast  cancer 
patients.  Information  concerning  a possible  relationship  of  the  purified 
proteins  to  surface  glycoproteins  of  oncornaviruses  vill  be  obtained  by 
specific  viral  glycoprotein  assays.  Attempts  to  induce  human  breast  cancer 
cells  to  produce  virus  or  virus  proteins  vill  be  made  utilising  hormones 
and  DNA  analogs. 
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NCI  GRANT  PROJECT  SUMMARY 

AREA:  Immunology 

GRANT  NO.:  CA  18362 

TITLE:  Xmnunodiagnosis  of  Cancer  with  Chorionic  Gonadotropin 

PRINCIPAL  INVESTIGATOR:  Glenn  D.  Braunstein 

INSTITUTION:  Cedars-Sinai  Medical  Center 

Lot  Angeles,  CA  ~ 

ABSTRACT:  The  objectivea  of  the  proposed  work  are  to  increase  the  sensi- 

tivity  of  the  beta  subunit  radioimmunoassay  for  human  chorionic  gonadotropin 
in. order  to  further  examine  its  usefulness  as  a biochemical  marker  for 
neoplasia,  and  to  determine  the  specificity  of  human  chorionic  gonadotropin 
as  a tumor-associated  antigen  in  the  non-pregnant  state.  The  sensitivity 
of  the  method  will  be  increased  by  adsorption  of  HCG  from  blood  samples  onto 
concanavalin  A,  elution  and  concentration,  followed  by  measurement  with  an 
improved  antiserum  directed  towards  the  beta  subunit  of  HCG.  The  specificity 
of  the  assay  will  also  be  increased  by  the  generation  of  new  antisera  to  the 
native  beta  subunit,  as  well  as  modified  forms  of  the  beta  subunit  of  HCG. 
Studies  will  also  be  carried  out  on  the  HCG-like  glycoprotein  present  in 
the  normal  human  testes,  and  further  purification  and  characterisation  of 
this  material  will  be  accomplished.  Finally,  a prospective  evaluation  of 
the  value  of  HCG  measurements  for  the  iamu  nodiagnosis  of  cancer  and  for 
following  the  effects  of  therapy  will  be  made  by  comparing  patients  whose 
tumors  produce  HCG  or  its  subunits  to  those  whose  tumors  do  not,  in  regard 
to  clinical  presentation,  duration  of  disease,  duration  and  extent  of  disease, 
age,  sex,  race,  tumor  histology  and  grade,  response  to  therapy,  known  areas 
of  metastases,  and  survival. 
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NCI  GRANT  PROJECT  SUMMARY 


AREA:  Immunology 

GRANT  NO.:  CA  16932 

TITLE:  BAMP  Tumor  Antigen:  Distribution  and  Immunochemistry 

PRINCIPAL  INVESTIGATOR:  John  E.  Butler 

INSTITUTION:  Univeraity  of  Iowa 

Iowa  City,  IA 

ABSTRACT:  ' This  research  proposes  to  study  the  immunochemistry  and  immuno- 
biology of  the  BAMP-anti-BAMP  afltigen-antibody  system  and  to  evaluate  its 
potential  as  a diagnostic  tool  for  the  early  detection  of  cancer.  The  work 
will  complete  the  chemical  and  immunochemical  analyses  of  BAMP  and  the  cross- 
reactive  human  protein  we  call  HAMP.  Meanwhile,  the  distribution  of  HAMP- 
positive  biopsy  material' and  anti- BAMP /HAMP  positive  sera  in  patients  with 
various  malignant  and  benign  tumors,  autoimmune  disease,  immunodeficiencies 
and  other  pathologies  will  be  determined.  Finally,  the  feasibility  and 
practicality  of  developing  a diagnostic  test  for  cancer  based  on  .the  BAMP- 
anti-BAMP  system  shall  be  explored. 
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NCI  GKANT  PROJECT  SUMMARY 


AREA:  Immunology 

GRANT  NO.:  CA  17069 

TITLE:  Early  Diagnosis  of  Cancer  and  Cancer  Metastases 

PRINCIPAL  INVESTIGATOR:  Israel  Davidsohn 

INSTITUTION:  Mount  Sinai  Hospital  Medical  Center  of  Chicago 

Chicago,  IL 

ABSTRACT:  With  Deans  available,  cancer  can  be  cured  if  diagnosed  early, 

before  cancer  has  spread  too  far.  The  early  clinical  findings  require  a 
biopsy  for  a diagnosis.  The  pathologist  can  (1)  exclude  cancer;  (2)  find 
changes,  leaving  no  doubt  as  to  the  malignant  nature  — the  cancer  may  be 
then  already  invasive;  (3)  anaplasia  may  be  moderate;  or  (4)  cells  with 
criteria  of  cancer  may  be  close  to  normal  cells  (carcinoma  in  situ) . It 
vas  established  that  some  lesions  of  this  type  may  be  reversible.  Treating 
such  patients  as  having  carcinoma  may  lead  to  unnecessary  surgery.  On 
the  other  hand,  failure  to  be  radical  may  deprive  such  patients  of  the 
benefits  of  surgery.  The  highly  sensitive  and  specific  red  cell  adherence 
(RCA)  test  detects  the  A,  B and  H antigens  in  tissues  and  permits  one  to 
diagnose  some  carcinomas  earlier  than  any  other  method.  The  quantitative 
test  ^iich  we  developed  increases  the  sensitivity  of  the  adherence  test. 

Ve  will  continue  to  test  our  results  by  studying  prospectively  and  retro- 
spectively a larger  number  of  early  and  advanced  cancers  in  different  organs. 
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AREA:  Immunology 

GRANT  NO.:  CA  16309 

TITLE:  Carcinofetal  Human  Isoferritins 

PRINCIPAL  INVESTIGATOR:  * James  W.  Dryadale 

INSTITUTION:  Tufts  University 

Boston,  HA 

ABSTRACT:  This  research  is  aimed  at  extending  our  investigations  into  the 

occurrence  of  human  carcinoembryonic  isoferritins  and  their  possible  value 
in  serodiagnosis  of  cancer.  Attempts  will  be  made  to  determine  whether  an 
"abnormal11  isoferritin  we  have  found  in  huaan  hepatoma  and  in  early  fetal 
livers  is  a true  carcinoembryonic  protein  or  occurs  in  non-malignant  disease 
or  normal  adult  tissues.  Particular  attention  will  be  paid  to  isoferritins 
in  placenta,  ovarian  carcinoma,  and  HeLa  cells,  tissues  presently  receiving 
intensive  study  in  the  cancer  center  in  this  university  as  models  for  pheno- 
typic expression  of  carcinoembryonic  proteins.  Preliminary  evidence  indi- 
cates that  all  three  tissues  contain  isoferritins  corresponding  to  carcino- 
fetal  forms  found  in  hepatoma.  These  isoferritins~will  be  isolated  from 
placenta  and  KeLa  cells  for  detailed  comparative  structural  analysis  with 
normal  tissue  isoferritins.  Attempts  will  be  made  to  develop  monospecific 
antibodies  against  the  carcinoembryonic  isoferritins  in  placenta  for  sero- 
diagnostic  purposes. 

In  related  studies,  investigations  will  be  made  into  the  occurrence  of 
carcinoembryonic  isoferritins  in  lines  of  HeLa  cells  characterised  by  their 
content  of  the  Regan  isozyme,  a carcinoplacental  form  of  alkaline  phospha- 
tase. Factors  regulating  the  genetic  expression  and  biosynthesis  of  the  HeLa 
ferritins  will  be  compared  to  those  operating  in  normal  cells.  Attempts  will 
be  made  to  correlate  the  phenotypic  expression  of  the  carcinofetal  ferritins 
with  the  cell  genotype. 
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AREA:  Immunology 

GRANT  NO.:  CA  14346 

TITLE:  Human  Tumor-Associated  Molecular  Expreaaiona 

PRINCIPAL  INVESTIGATOR:  Thomas  S.  Edgington 

INSTITUTION:  Scripps  Clinic  and  Research  Foundation 

La  Jolla,  CA 

ABSTRACT:  A distinctive  event  in  neoplasia  is  the  appearance  of  new,  nor- 

mally  repressed,  modified  or  conformation  perturbed  molecular  species  on  the 
surface  of  tumor  cells.  These  events  present  potentially  new  antigenic 
sites,  neoantigens,  by  idiich  cellular  and  humoral  immunity  may  be  invoked 
by  the  host  and  immunological  surveillance  mediated.  Such  neoantigens  may 
be  employed  as  discriminating  markers  for  molecular  and  cellular  events 
associated  with  neoplasia  including  gene  derepression,  oncogenic  virus 
infection,  and  organisational  changes  of  the  ceil  surface  that  may  reflect 
transformational  events.  Precisely  defined  tumor-associated  neoantigenic 
markers  also  may  be  utilised  in  a pragmatic  fashion  for  the  diagnosis  of 
neoplasia  as  well  as  in  potential  future  immunotherapeutic  approaches  to 
cancer. 

An  as  yet  incompletely  defined  and  established  neoantigenic  marker 
of  neoplasia  of  the  gastrointestinal  tract  of  man  is  the  so-called  "carcino- 
embryonic  antigen"  (CEA).  We  propose  to  isolate  in  very  highly  purified 
form  each  of  the  six  or  more  CEA  molecular  variants  present  in  gastrointes- 
tinal tumors.  Each  apparent  CEA  variant  will  be  characterised  by  quantita- 
tive primary  binding  immunoassays  in  respect  to  specificity  and  number  of 
sites  per  molecule,  and  characteristic  antigen-dependent  binding  affinity. 
These  CEA  molecules  will  be  degraded  to  constituent  polypeptide  chains, 
fragments,  and  carbohydrate  moieties  to  identify  the  CEA  determinant(s)  per 
se.  Tumor  association  and  significance  in  immunologic  surveillance  will  be 
assessed  by  investigation  of  cell  surface  exposure,  metabolic  events  regu- 
lating cell  surface  expressions,  lymphocyte-mediated  cytotoxicity -and  anti- 
body-mediated cytotoxicity  on  tumor  and  normal  colonic  epithelial  cells. 
These  studies  should  provide  the  scientific  basis  upon  which  to  base  precise 
and  discriminating  investigations  of  the  immunobiology  of  cancer  in  man. 


M-120  0 - 79-54 
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MCI  CRAMT  PROJECT  SUMMARY 

AREA:  Immunology 

GRANT  NO.:  CA  19336 

TITLE:  Isolation  of  Astrocytoma-Specific  Antigens 

PRINCIPAL  INVESTIGATOR:  Fred  H.  Hochberg 

INSTITUTION:  Massachusetts  General  Hospital 

Boston,  MA 

ABSTRACT:  The  objective  of  the  proposed  research  is  the  isolation  of 

astrocytoma-specific  antigens  by  means  of  the  production  of  tumor-specific 
antisera  in  partially  ntolerentlf  animals. 

Research  already  done  by  the  applicants  indicates  that  antiserum  to 
antigens  present  in  biopsied  astrocytomas  may  be  produced  by  the  imaunisation 
of  rabbits  made  partially  "tolerant1*  to  normal  human  tissue  (plasma  and 
brain).  Antisera  produced  in  this  fashion  will  be  absorbed  using  insoluble 
immunoad sorbents  until  they  no  longer  contain  antibodies  to  normal  hunan 
tissue  as  determined  by  counter* immunoelectrophores is,  hemagglutination, 
immunofluorescence,  or  cytotoxicity  techniques.  Using  these  absorbed 
antisera  tumor  tissue,  sera,  and  spinal  fluid  from  astrocytoma  patients 
will  be  tested  for  the  presence  of  astrocytoma-specific  antigens  by  counter- 
immunoelectrophoresis,  immunofluorescence  and  cytotoxicity  methods.  The 
tumor  and  organ  specificities  of  any  identified  antigen(s)  vill  be  determined 
by  testing  the  antisera  against  a panel  of  non-brain  normal  tissue  and  non- 
astrocytic  malignant  tissue.  Using  purified  specific  antisera,  these 
astrocytoma-specific  antigens  vill  be  isolated  by  imaunoaffinity  chromato- 
graphy, ion-exchange  and  gel  filtration  column  chromatography,  and  prepara- 
tive gel  electrophoresis. 

Presently,  the  diagnosis  of  human  astrocytomas  is  insensitive  and 
expensive,  and  often  requires  invasive  techniques.  Hovever,  early  diagnosis 
is  important  for  improved  patient  prognosis.  The  isolation  of  astrocytoma- 
speeific  antigens  vill  make  possible  the  development  of  sensitive,  inexpensive 
assays  tdiich  vill  aid  in  diagnosis  and  treatment,  and  vill  thereby  improve 
the  prognosis  of  patients  vith  these  malignancies. 
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NCI  GRANT  PROJECT  SUKMARY 

AREA:  Immunology 

GRANT  NO.:  CA  19842  ’ 

TITLE:  Terminal  Transferase  and  Surface  Marker*  in  Leukemia 

PRINCIPAL  INVESTIGATOR:  Phillip  C.  Holland  . 

INSTITUTION:  University  of  Kentucky 

Lexington,  KY 

ABSTRACT:  The  specific  aims  of  this  proposal  are  to  examine  sequentially 

cell  surface  Barkers,  surface  ultrastructure  and  terminal  deoxynuc leotidyl 
transferase  activity  in  blood  and  bone  marrow  lymphoid  cells  from  children 
with  acute  lymphob  la's  tic  leukemia;  to  isolate  and  define  subgroup  populations 
of  blood  and  bone  marrow  cells  which  contain  terminal  transferase  employing  _ 
cell  separation  studies;  and  to  determine  the  relationship  of  these  biochemi- 
cal and  biologic  markers  to  disease  activity,  clinical  course,  prognosis  and 
chemotherapeutic  regimens.  Terminal  deoxynuc leotidyl  transferase  is  present 
normally  only  in  high  concentration  in  the  thymus  and  in  low  concentration 
in  the  bone  marrow.  The  enzyme  has  been  found  in  the  peripheral  blood  of 
acute  lymphoblastic  leukemia  patients  and  in  lymphoblastoid  cell  lines. 

Crude  extracts  of  lymphoid  cells  from  peripheral  blood  and  bone  marrow  are 
assayed  directly  utilizing  H3-DGTP  as  substrate  and  oligo  D(PA)50  as  ini- 
tiator. The  limit  of  sensitivity  of  the  assay  is  0.05  units  per  10B  cells. 
Spontaneous  rosette  formation  with  sheep  erythrocytes  will  serve  as  a T 
cell*  marker.  Rosette  formation  with  complement-coated  sheep  erythrocytes 
and  determination  of  surface  bound  immunoglobulins  using  fluorescein  conju- 
gated anti  IgT,  IgM  and  IgA  will  be  utilized  as  B cell  markers.  Surface 
morphology  will  be  characterized  using  scanning  electron  microscopy  following 
critical  point  preparation.  Serial  observations  of  terminal  transferase 
activity,  cell  surface  markers,  and  surface  morphology  in  a large  group  of 
patients  with  acute  lymphoblastic  leukemia  may  provide  information  which  will 
have  important  implications  for  the  classification,  prognosis,  and  therapy 
of  this  disease. 
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MCI  CRANT  PROJECT  SUMMARY 

AREA:  Immunology 

GRANT  NO.:  CA  14294 

TITLE:  TUnor-Associated  Changes  of  Intestinal  Cells 

PRINCIPAL  INVESTIGATOR:  Kurt  J.  Isselbacher 

INSTITUTION:  Massachusetts  General  Hospital 

Boston,  MA 

ABSTRACT:  We  plan  to  continue  to  study  tumor-related  changes  of  intestinal 

epithelial  cells  vith  special  emphasis  on  the  changes  in  the  structure, 
function  and  biosynthesis  of  cell  membranes.  These  studies  will  involve 
comparisons  of  the  membranes  of  undifferentiated  crypt  cells,  mature  villus 
ceils  as  well  as  of  fetal,  adult  and  aalignant  intestinal  cells.  These 
studies  will  involve  huaan  intestinal  cancer  and  that  experimentally  pro* 
duced  in  aniaals. 

Experiaents  will  be  carried  out  on  changes  in  nutrient  uptake  and  trans- 
port by  aalignant  cells  of  the  intestinal  tract  using  both  human  and 
experimentally  produced  rat  intestinal  tuaors*  Transport  will  be  studied 
using  membrane  vesicles  derived  from  intestinal  cell  microvilli.  These 
observations  will  be  compared  to  studies  in  a no re  controlled  tissue  culture 
systea  using  chick  embryo  cells. 

Glycoprotein  and  glycolipid  structure  and  biosynthesis  will  be  studied 
in  fetal,  adult  and  malignant  intestinal  cells.  Further  investigations  will 
be  carried  out  to  study  human  fetal-specific  and  huaan  tuaor  concanavalin  A 
reactive  proteins  such  as  galactoayltransferase.  These  will  be  compared  to 
carcinoembryonic  antigen  (CEA).  We  hope  to  pursue  studies  on  the  value  of 
and  use  of  serum  galactoayltransferase  as  an  aid  to  the  diagnosis  of  intes- 
tinal malignancy. 
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NCI  GRANT  PROJECT  SUMMARY 

AREA:  Immunology 

GRANT  NO. : CA  08975 

TITLE:  Human  Leukemia-Associated  Antigens 

PRINCIPAL  INVESTIGATOR:  Richard  S.  Metzger 

INSTITUTION:  Duke  University 

Durham , NC 

ABSTRACT:  Human  leukemia-associated  antigens  are  detected  by  nonhuman 

primate  antisera  to  leukemia  cells  from  donors  with  different  morphological 
classes  of  leukenia.  In  addition,  antisera  to  RNA  tumor  viruses  are  studied 
for  their  reactivity  with  human  leukemia  cells.  The  antisera  are  tested  by 
complement-dependent  cytotoxicity  and  the  specificity  of  the  antisera  estab- 
lished by  absorption  techniques. 

The  serologically  defined  simian  antisera  are  then  evaluated  as  diag- 
nostic and  nosology  reagents  and  clinical  management  aids.  In  addition,  the 
antisera  are  used  to  monitor  the  antigens  in  studies  designed  to  isolate 
them  and  identify  their  molecular  characteristics. 
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MCI  GRANT  PROJECT  SUMMARY 

AREA:  Immunology 

GRANT  NO.:  CA  16320 

TITLE:  Immu  no  therapy  and  Iusunodi  agnosia  of  Human  Leukemia 

PRINCIPAL  INVESTIGATOR:  Donald  S.  Miller 

INSTITUTION:  Duke  Univeraity 

Durham,  NC 

ABSTRACT:  Leukemia-associated  antigens  (LAA)  have  been  detected  on  circu- 

lating leukemic  cella  and  immature  leukocytes  of  patients  having  myeloproli- 
ferative disorders.  In  these  studies  serial  examination  of  bone  marrow 
cellularity,  morphology  and  leukemia-associated  antigen  positive  leukocytes 
will  be  performed  during  the  treatment  of  acute  non- lymphocytic  leukemia. 
Comparison  of  peripheral  blood  and  marrow  findings  will  be  made.  Morpholo- 
gical data  will  be  compared  to  serological  results.  The  sensitivity  of 
normal  and  leukemic  populations  at  differing  initial  marrow  cellularities 
will  be  assessed.  Following  chemotherapy  the  recovery  rates  of  both  popu- 
lations will  be  determined.  The  effect  of  both  cycle  active  and  alkylating 
agent  therapy  will  be  examined. 

Serial  clinical  and  serological  data  on  approximately  200  patients 
having  leukemia  or  myeloproliferative  disorders  have  been  stored  on  computer 
tape.  Programs  are  being  prepared  to  analyse  these  data  for  prognostic 
indicators  and  important  correlations. 

A new  immunotherapy  trial  for  chronic  granulocytic  leukemia  (CGL)  has 
been  initiated.  Patients  will  be  leukophoreeed  and  their  leukocytes  frosen 
in  liquid  N. . Peripheral  blood  remission  will  be  induced  and  maintained, 
by  busulfan.  Patients  will  be  randomised  to  receive  BCG  and  autologous 
leukemic  cells  or  no  Immunotherapy.  Sera  from  immunotherapy  patients  and 
controls  will  be  examined  for  antibodies  against  LAA. 
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NCI  GRANT  PROJECT  SUMMARY 


AREA:  Immunology 

GRANT  NO.:  CA  15446 

TITLE:  Antigen-Antibody  Interactions  in  Neoplastic  Disease 

PRINCIPAL  INVESTIGATOR:  Percy  Minden 

INSTITUTION:  National  Jewish  Hospital  and  Research  Center 

Denver,  CO 

ABSTRACT:  This  project  will  continue  its  efforts  towards  development  of 

a better  understanding  of  the  role  of  the  immune  response  to  microorgan- 
isms and  its  relationship  to  subsequent  development  of  tumors.  It  proposes 
to  prepare  and  characterize  antigens  from  microorganisms  and  from  human 
tumor  cells  and  to  perform  primary  binding  types  of  tests  with  these  com- 
ponents. Antigenic  similarities  between  tumors  and  microorganisms  have 
been  found.  It  is  possible  that  -this  type  of  sharing  may  be  widespread 
and  that  "nonspecific1*  bacterial  immunotherapy  could  be  the  outcome  of 
shared  or  cross-reacting  immunologic  stimuli.  Ihe  antigenic  relationships 
between  antigens  and  tumors  in  microorganisms  will  be  investigated  with 
respect  to  developing  new  and  specific  approaches  to  immunotherapy. 

Immunoglobulins  derived  from  guinea  pigs  and  rabbits  have  anti-tutyor 
activities  against  the  line-10  guinea  pig  hepatocarcinoma.  Antibodies  may 
be  a decisive  factor  in  the  development  of  resistance  to  this  tumor.  This 
will  be  studied  with  a view  to  developing  rational  methods  of  using  anti- 
bodies to  influence  the  pathogenesis  of  other  tumors.  Antibodies  in  normal 
and  tumor  bearer  human  sera  were  detected  to  a variety  of  bacterial,  fun- 
gal and  tumor-associated  antigens.  Sera  from  patients  with  leukemias  and 
melanoma  had  a lower  capacity  to  bind  both  microbial  and  tumor-associated 
antigen.  Serial  bleedings  from  patients  with  tumors  will  be  studied  to 
correlate  changes  in  antibody  levels  and  the  presence  of  immune  complexes 
with  states  of  clinical  disease.  Information  will  be  sought  that  can  be 
of  diagnostic  and  prognostic  value. 
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AREA:  Immunology 

GRANT  NO.:  CA  15641 

TITLE:  Computer  Analysis  of  Lymphocytes  from  Leukemic  Mice 

PRINCIPAL  INVESTIGATOk:  George  B.  Olson 

INSTITUTION:  University  of  Arisons 

Tucson,  A2 

ABSTRACT:  Lymphocytes  trtiich  are  responsible  for  cell-mediated  immune  and 

humoral  responses  can  be  divided  into  subpopulations  on  the  basis  of  sur- 
face antigens  and  functional  tests,  but  cannot  be  differentiated  by  ordinary 
light  microscopy.  This  study,  based  upon  computer  analysis  of  objective  image 
descriptors,  will  differentiate  peripheral  and  thoracic  duct  lymphocytes  from 
normal  mice  and  mice  infected  with  various  types  of  murine  leukemia  viruses. 
Objective  image  descriptor  values  which  differentiate  subpopulations  of  T 
and  B cells,  subsets  of  T cells,  activated  and  non-activated  lymphocytes, 
leukemic  and  normal  lymphocytes,  and  lymphocytes  responding  to  a leukemic 
process  will  be  ascertained.  Such  objective  image  descriptors  will  provide 
for  the  establishment  of  a limited  data  bank  to  differentiate  lymphocytes, 
which  cannot  be  differentiated  by  ordinary  light  microscopy,  into  subpopula- 
tions and  subsets,  to  compare  feature  vectors  of  stimulated  lymphocytes  to 
feature  vectors  of  lymphocytes  functioning  actively  in  immunosurveil lance, 
and  perhaps  to  detect  feature  descriptors  of  the  leukemic  cell  before  other 
signs  of  the  leukemic  process  are  evident. 


NCI  GRANT  PROJECT  SUMMARY 


AREA:  Iasunology 

GRANT  NO.:  CA  16071 

TITLE:  Soluble  HL-A  Antigen*  in  the  Ser*  of  Cencer  Patient* 

PRINCIPAL  INVESTIGATOR:  Michele  A.  Pellegrino 

INSTITUTION:  Scripps  Clinic  end  Research  Foundation 

La  Jolla,  CA 

ABSTRACT:  The  major  effort  vill  be  to  extend  the  biological  and  chemical 

characterisation  of  HL-A  alloantigens  and  to  evaluate  HL-A  antigens  in  the 
sera  of  cancer  patients  to  establish  any  variation  in  their  qualitative  and 
quantitative  distribution.  Attempts  vill  be  continued  to  correlate  the 
expression  of  HL-A  antigens  with  other  ceil  surface  markers  or  in  vitro  cell 
activities.  To  this  end  sufficiently  pure  HL-A  antigens  will  be  isolated 
from  serum  to  permit  their  extensive  molecular  characterization,  including 
amino  acid  sequence  analysis*  Efforts  vill  be  made  to  utilize  HL-A  xenoanti- 
bodies (produced  in  our  laboratory  by  injection  of  purified  HL-A  antigens  in 
rabbits  and  goats)  to  develop  a sensitive  radioimmunoassay  to  detect  HL-A 
antigens  in  serum. 
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NCI  GRANT  PROJECT  SIMMARY 


AREA:  Immunology 

GRANT  NO* : CA  20543 

TITLE:  Antigen-Antibody  Complexes  in  Cencer  Patients'  Sers 

PRINCIPAL  INVESTIGATOR:  Roger  D*  Rossen 

INSTITUTION:  Baylor  College  of  Medicine 

Houston,  IX 

ABSTRACT:  Application  of  a sensitive  test  (the  clq  binding  method)  for  the 

detection  of  soluble  antigen-antibody  complexes  to  sera  from  patients  with  a 
variety  of  tumors  has  shown  that  over  801  of  134  patients  with  cancer  prob- 
ably had  circulating  immune  complexes.  The  quantity  of  these  was  inversely 
proportional  to  the  duration  of  the  diseaBe  and  patients  who  had  had  cancer 
less  than  5 months  and  who  had  evident  disease  remaining  after  surgery  had 
the  highest  levels*  Moreover,  in  following  these  patients  for  up  to  7 months 
we  have  found  that  patients  with  high  levels  of  clq  binding  activity  (greater 
than  101)  tend  to  have  a significantly  higher  rate  of  progression  on  therapy 
than  do  patients  with  lover  clq  binding  activities.  Thus,  measurement  of 
circulating  immune  complexes  in  sera  may  provide  an  estimate  of  residual 
tumor  mass  in  a variety  of  tumors  for  tAiieh  specific  immu nodi agnostic  reagents 
such  as  carcinoembryonic  antigen  and  its  antibody  are  not  available*  More- 
over, measurement  of  soluble  complexes  provides  a means  to  identify  sera  rich 
in  both  tumor  sntigen  and  antibody  so  that  these  may  be  isolated,  fractionated 
and  purified.  It  is  proposed  that  serial  measurements  of  soluble  complexes 
be  studied  in  a wide  variety  of  malignant  diseases  over  a 5-year  period  to 
determine  the  value  of  the  method  in  predicting  both  remission  and  progression 
of  disease*  It  is  also  proposed  that  the  complexes  be  used  as  a raw  material 
for  characterisation  and  purification  or  tumor  antigens  to  create  new  reagents 
for  diagnostic  purposes  and  also  to  investigate  the  physiological  role  of 
these  complexes  in  the  twor-host  interaction. 


AREA: 


MCI  GRAM!  PROJECT  SUMMARY 


Immunology 
GRANT  NO.:  CA  12646 

TITLE:  Abnormal  Metabolism  of  Cancer  Patients 

PRINCIPAL  INVESTIGATOR:  Daniel  Rudaan 

INSTITUTION:  Emory  University 

Atlanta,  GA 

ABSTRACT;  This  project  is  concerned  vith  the  isolation  and  characterisation 
of  cancer-related  proteins  irtiich  are  excreted  in  the  urine  by  patients  vith 
advanced  cancer.  For  e^ch  purified  protein,  a specific  radioimmunoassay  (RIA) 
is  developed.  The  usefulness  of  each  new  RIA  in  the  diagnosis  of  neoplastic 
disease  is  then  studied* 
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NCI  GRANT  PROJECT  SUMMARY 

AREA:  Immunology  * 

GRANT  NO.:  CA  20364 

TITLE:  Immunodiagnos is  of  Melanoma 

PRINCIPAL  INVESTIGATOR:  Billiard  F.  Seigler 

INSTITUTION:  Duke  University 

Durham,  NC 

ABSTRACT:  The  detection  of  melanoma-associated  antigens  in  patient  sera 

could  aerve  aa  a valuable  me ana  of  detection  and  diagnosis  of  the  diaeaae. 

Our  primary  objective  ia  to  develop  a radioimmunoassay  to  detect  these  anti- 
gens. The  project  will  require  isolation  of  tumor  antigens  for  uae  aa  a 
standard  teat  system.  Proteolytic  digestion  ot  tumor  cells  followed  by 
chromatographic  and  electrophoretic  procedures  will  be  uaed  to  isolate  the 
antigens.  A chimpansee  anti-human  melanoma  antiserum  baa  been  produced  and 
characterised!  This  reagent  will  be  utilised  in  antigen  isolation  and  for 
radioiaaunoaasay.  Purified  baor  antigen  vill  be  uaed  to  iaaunice  rabbits. 
Melanoaa  patient  and  control  aera  will  be  studied  in  an  effort  to  demonstrate 
the  specificity  and  sensitivity  of  the  radioiaaainoassay.  The  assay  is  poten- 
tially valuable  for  early  detection  of  new  or  recurrent  disease.  In  addition, 
the  study  may  provide  vatuable  insight  into  the  in  vivo  role  of  blocking 
factors.  Serological  diagnosis  of  solid  tumors  wTll  also  be  performed. 

Further  study  of  melanoma-associated  antigens  vill  be  attempted,  in  particular, 
the  possible  association  of  known  oncornavirus  antigens  with  human  and  murine 
melanomas  vill  be  examined.  In  vivo  localisation  of  antibody  to  tumor  is 
prerequisite  for  successful  serotherapy.  We  vill  study  in  vivo  localisation 
of  the  chimpanzee  anti-human  melanoma  antibodies  in  nude  mice  bearing  trans- 
planted  human  melanomas.  In  addition,  the  B16  murine  melanoma  of  C57B1/6 
mice  and  rabbit  anti-B16  antibody  will  be  used  as  a model  for  in  vivo  locali- 
sation. 
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AREA:  Immunology 

GRANT  NO.:  CA  19304 

TITLE:  Human  Leukemia  and  Lymphoma  Associated  Antigens 

PRINCIPAL  INVESTIGATOR:  Byeong-Kuk  Seon 

INSTITUTION:  Roswell  Park  Memorial  Institute 

Buffalo,  NY 

ABSTRACT:  The  primary  objective  is  to  identify  cell  surface  materials  which 

are  associated  with  human  malignant  l yaphoprol iterative  disorders  and  to  iso- 
late these  materials  in  large  quantities  so  that  their  chemical  structures, 
such  as  amino  acid  sequence,  can  be  determined  and  so  that  they  can  be  used 
to  induce  immune  response.  Cultured  as  well  as  noncultured  human  malignant 
cells  will  be  used  to  isolate  the  leukemia-lymphoma  associated  antigens 
(LLAA) • We  have  recently  detected  antigen(s)  common  to  several  cultured 
human  malignant  T cell  lines  by  the  use  of  a sensitive  radioimmunoassay  invol- 
ving 25I-labeled  antibody  to  human  malignant  T cells  (HOLT  4).  All  of  these 
cell  linis  were  derived  from  the  lymphocytes  of  patients  with  leukemia. 

The  use  of  cultured  cells  will  allow  us  to  isolate  the  LLAA  in  large 
quantities  and  further  allow  us  to  feed  the  cell  with  a complete  complement 
of  14C-amino  acids  so  that  we  can  isolate  uniformly  radiolabeled  LLAA.  The 
radiolabel  marker  on  LLAA  will  greatly  facilitate  the  chemical  characterisa- 
tion, especially  the  amino  acid  sequence  determination  of  LLAA.  We  will 
further  attempt  to  isolate  peptides  which  retein  the  tumor  antigenicity,  from 
the  various  digests  of  the  uniformly  4C-lebeled  and  isolated  LLAA.  In 
another  experiment,  we  radioiodincted  MOLT  4 cells  by  the  use  of  lactoperoxi- 
dase-catalyced  iodination  and  we  are  currently  working  on  isolating  the 
radioiodinated  LLAA. 

In  the  present  ongoing  project,  we  are  detecting  LLAA  on  cells  by  the 
combined  use  of  the  conventional  complement-dependent  cytotoxicity  test  and 
a sensitive  radioimmunoassay.  The  use  of  the  latter  method  may  allow  us  to 
detect  certain  LLAA  which  will  not  be  detected  by  the  conventional  cytotoxic 
method.  As  the  antisera,  we  have  prepared  baboon  and  rabbit  antisera  to  non*' 
cultured  lymphocytes  from  patients  with  acute  lymphoblastic  leukemia  and 
lymphosarcoma  cell  leukemia. 
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MCI  CHART  PROJECT  SUMMARY 


AREA:  Immunology 

GRANT  NO* : CA  18945 

TITLE:  Plasminogen  Activators  of  Malignancy 

PRINCIPAL  INVESTIGATOR:  Samuel  C.  Silverstein 

INSTITUTION:  Rockefeller  University 

New  York,  NY 

ABSTRACT:  Inhibitory  entibodies  directed  ageinet  the  plasminogen  activator 

produced  by  a line  of  SV40  virus  transformed  hamster  cells  distinguish  between 
plasminogen  activators  produced  by  different  hamster  tissues.  These  antibodies 
do  not  inhibit  plasminogen  activation  by  plasminogen  activators  from  several 
lines  of  hamster  cells  transformed  by  other  agents,  demonstrating  that  immuno- 
logical ly  distinguishable  forms  (isozymes)  of  plasminogen  activators  are  pro- 
duced by  transformed  cells  from  the  same  species.  The  research  proposed  in 
this  application  will  (1)  define  the  number  of  immunological ly  distinguish- 
able forms  (isosymes)  of  plasminogen  activators  produced  by  normal  hamster 
tissues;  (2)  determine  tdiether  the  transforming  agent,  the  tissue  of  origin, 
or  other  factors  are  responsible  for  the  production  of  specific  isosymes  by 
malignantly  transformed  hamster  cells;  and  (3)  evaluate  the  possibility  that 
antibodies  directed  against  isosymes  of  plasminogen  activators  may  allow  us 
to  detect  alterations  in  the  levels  of  these  ensymes  in  the  sera  of  tumor- 
bearing animals. 
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NCI  GRANT  PROJECT  SUMMARY 

AREA:  Immunology 

GRANT  NO.:  CA  18576 

TITLE:  Secretory  Component  in  Neoplasia 

PRINCIPAL  INVESTIGATOR:  Mary  A., South 

INSTITUTION:  Children'*  Hospital  of  Philadelphia 

Philadelphia,  PA 

ABSTRACT:  Secretory  component  (SC),  ordinarily  associated  with  SLGA  in 

secretions  onto  ducous  surfaces,  has  been  found  by  immunofluorescence  micro* 
scopy  in  human  mammary  carcinoma  cells.  This  project  will  attempt  to  fully 
define  the  human  tumor-SC  system,  and  will  extend  the  studies  into  an  animal 
model . 

Various  types  of  tumors  will  be  examined  for  the  presence  of  SC.  Already 
SC  has  been  found  in  colon,  bronchogenic,  and  bladder  carcinomas.  It  seems 
reasonable  to  anticipate  finding  SC  in  all  neoplasms  of  glandular  epithelium, 
both  primary  and  metastatic.  Experiments  will  be  done  to  prove  that  the  SC 
is  actually  being  produced  by  the  tumor  cells,  and  not  passively  adsorbed 
^by  them.  Sera  from  patients  with  tumors  will  be  examined  for  the  presence 
of  free  SC,  SLGA,  and  precipitating  antibodies  to  SC.  The  tumor  SC  anti* 
genicity  will  be  compared  to  that  of  normal  SC  found  in  external  secretions. 

The  well-established  mouse  mammary  tumor  system  will  also  be  examined 
for  the  presence  of  SC  in  tumor  cells.  If  found,  the  same  procedure  as  pro- 
posed for  the  human  studies  will  be  used  to  prove  that  SC  is  being  produced 
by  the  tumor  cells  themselves.  Then  anti-mouse  SC  administration  will  be 
employed  in  an  attempt  to  manipulate  tumor  growth  and  animal  survival  rates. 
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AREA:  Immunology 

GRANT  NO.:  CA  19083 

TITLE:  Human  Breast  Cancer-Associated  Antigens  end  Cytotoxin 

PRINCIPAL  INVESTIGATOR:  Georg  P.  Springer 

INSTITUTION:  Evenston  Hospital 

Evanston,  IL 

ABSTRACT:  We  shall  elucidate  the  nature  of  the  human  breast  cancer-aaeo- 

ciated  T antigen  we  have  found.  We  will  assess  the  interaction  of  it  and 
related  structures  vith  the  tunoral  (including  complement)  and  cellular 
immunological  defense  aechanieas  of  the  host.  We  will  develop  a "two-site" 
iaaunoradioaetric  assay  and  quantitate  T antigen  (which  occurs  neither  in 
non-cancerous  persons  nor  in  fetuses)  in  serua  since  we  have  shown  indirectly 
the  presence  of  T antigen  in  the  sera  of  carcinomatous  patients.  Specimens 
from  patients  and  controls  will  be  collected  fresh  under  sterile  conditions. 
Anti-T  titer  score  and  Ig  values  of  the  sera  will  also  be  determined • Human 
mammary  gland  suspensions  of  both  malignant  and  benign  specimens  will  be 
made,  extracted  and  membranes  isolated  and  purified.  The  biological  acti- 
vities of  the  solubilised  membranes  will  be  assessed  and  their  physical, 
chemical,  and  immunochemical  properties  determined.  We  will  employ  glyco- 
protein and  glycolipid  isolation  and  characterisation  procedures  tfiere 
indicated.  We  will  prepare  T antigen  from  human  blood  group  0 erythrocytes 
and  employ  this  antigen  in  vitro  and  in  vivo  like  the  cancer  cell  membrane 
antigens.  Cellular  immunity  in  direct  and  indirect  (HIP)  blood  leukocyte 
migration  inhibition  methods  will  be  determined  in  Agarose  plates.  The 
lymphoblastQgenic  response  will  be  determined  by  stimulation  of  protein 
synthesis  ( JH-leu cine  incorporation) • Skin  tests  determining  the  afferent 
and  efferent  limbs  of  the  sensitivity  response  will  be  done  with  common 
antigens,  T antigen  and  DNCB.  We  will  evaluate  "specific"  (autologous  breast 
cancer  preparations  and  T antigen)  combined  and  not  combined  with  "unspecific" 
(BCG)  immunotherapy  on  the  course  and  prognosis  of  patients  with  stage  II  and 
III  breast  carcinoma  tAio  had  standard  surgical  therapy.  An  adjunct  will  be 
Akleran  coupled  to  autologous  anti-T  (all  humans  possess  anti-T),  which  per- 
mits ^erge^-ori anted  therapy.  Human  studies  will  include  cancer  patients 
given  Tl ) immunotherapy  alone,  (2)  immunotherapy  plus  chemotherapy,  and 
(3)  a control  group. 
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MCI  GRANT  PROJECT  SUMMARY 

AREA:  Immunology 

GRANT  NO*  i CA  16434 

TITLE:  Core  Grant:  Timor  1 amino  logy  and  Chemistry 

PRINCIPAL  INVESTIGATOR:  Charles  W.  Todd 

INSTITUTION:  City  of  Hope  Medical  Center 

Duarte*  CA 

ABSTRACT:  The  broad  objective  is  to  facilitate  the  ionaunologic  control  of 

cancer  by  providing  information  on  tumor-associated  antigens.  Specific  aims 
are:  (1)  To  elucidate  the  structures  and  antigenic  roles  of  the  carbohydrate 

and  protein  portions  of  CEA.  (2)  To  isolate  CEA-like  materials  from  the 
tissues  of  both  malignant  and  nonmalignant  diseases  in  which  elevated  CEA 
levels  have  been  reported  in  the  serum.  (3)  To  examine  the  CEA-like  materials 
isolated  to  see  if  they  are  chemically  identical  to  the  material  isolated 
from  colonic  adenocarcinoma.  If  they  are  different,  attempts  will  be  made  to 
identify  the  chemical  nature  of  the  differences.  (4)  To  assist  other  research 
groups  in  research  on  CEA  and  -other  tumor  antigens  through  provisions  of 
reagents  and  in  training  personnel  in  radioimmunoassay  techniques.  (5)  To 
search  for  new  tumor  antigens  idiich  may  be  susceptible  to  isolation  and  puri- 
fication for  structural  studies.  (6)  To  develop  and  apply  techniques  other  \ 

than  radioimmunoassay  which  may  be  helpful  in  establishing  the  role  of  the 
antigen  in  the  evolution  of  the  malignancy  and  may  point  the  way  to  its  appli- 
cation in  the  control  of  cancer.  (7)  To  explore  and  develop  techniques,  such 
as  mass  spectrometry,  which  will  enable  structural  information  to  be  obtained 
on  very  small  amounts  of  complicated  materials.  (8)  To  apply  these  and  other 
techniques  to  structural  studies  of  new  tumor  antigens  as  they  become  available. 
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MCI  CRAMT  PROJECT  SUMMARY 


AREA:  Immunology 

GRANT  HO* : CA  19538 

TITLE:  Thymic  Activity  la  Plasms  with  Thymus  Disorder* 

PRINCIPAL  INVESTIGATOR:  Jeremiah  J.  Tvomey 

INSTITUTION:  Eaylor  College  of  Medicine 

Houston,  TX 

ABSTRACT:  One  of  wore  biologically  active  peptides  aade  by  thyaic  tissues 

induces  T cell  markers  and  functions  in  soae  lymphocytes.  The  thyaus,  pre- 
sumably through  these  products,  plays  a major  role  in  the  normal  maturation 
of  the  T lymphocyte  series  and,  at  least  in  experimental  animals,  also  con- 
tributes to  sustaining  the  T lymphocyte  series. 

This  laboratory  has  recently  developed  a bioassay  that  measures  Thy  1.2 
antigen  induction  on  precursor  cells  from  spleens  of  nude  mice  that  are  gene- 
tically prograaaed  to  express  this  thymus-dependent  antigen.  This  simple  and 
reproducible  bioassay  is  applicable  to  testing  thymic  activity  (as  it  applies 
to  T lymphocyte  induction)  in  human  plasma.  In  this  project,  we  wish  to 
apply  this  new  technique  to  the  study  of  patients  with  thymomas  and  other 
thymic  disorders. 

Baylor  University  is  a referral  center  for  patients  with  myasthenia 
gravis;  at  present  over  LOO  patients  that  attend  this  clinic  are  available 
for  study.  We  wish  to  correlate  thymic  activity  in  the  plasma  of  individual 
patients  with  disease  severity,  thymic  histology  (if  thymectomy  is  performed) 
and  clinical  benefit  from  thymectomy. 

Thymoma  is  a likely  diagnosis  in  patients  with  anterior  mediastinal 
masses*  We  wish  to  see  if  plasma  thymic  hioassay  results  prove  diagnostically 
useful  and,  in  particular,  if  neoplastic  and  benign  thymomas  can  be  distinguished 
from  one  another. 

Sternberg  described  an  acute  childhood  leukemia  that  appears  to  directly 
involve  the  thymus  --  analogous  to  leukemia  in  AKR  mice.  We  propose  to  study 
such  children. 
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AREA:  Iuseinology 

GRANT  NO.:  CA  17533 

TITLE:  Myelogenous  Leukemia-Associated  Antigens 

PRINCIPAL  INVESTIGATOR:  Ctrl  J.  Wust 

INSTITUTION:  University  of  Tennessee 

Knoxville,  TN 

ABSTRACT:  We  hsve  developed  snd  characterised  a unique  cell  line  (K-562) 

originally  derived  from  a patient  vith  chronic  myelogenous  leukemia  (CML). 

This  CML  cell  line  has  the  Philadelphia  (PHI)  chromosome  and  is  free  of 
Epstein-Barr  virus  genome,  Herpes-like  virus  and  mycoplasm  and  does  not  have 
T or  B cell  markers. * Such  a cell  line,  tdiich  also  can  yield  sublines  vith 
two  and  three  PHI  chromosomes,  not  only  provides  a controlled  and  reliable 
source  of  CML  cells  free  of  some  common  oncogenic  viruses,  but  can  also  be 
examined  for  relative  synthesis  of  specific  antigen  vith  respect  to  the 
karyotype. 

These  CML  cells  when  injected  into  rabbits  cause  the  production  of 
specific  antibody  tdiich  demonstrates  complement-dependent  cytotoxicity  for 
CKL  cells.  In  preliminary  experiments,  the  cytotoxicity  for  CML  cells  is 
not  removed  if  the  serum  is  absorbed  vith  either  leukocytes  or  granulocytes 
from  normal  donors.  Absorption  vith  CML  cells  does  effectively  remove  the 
cytotoxic  activity.  Furthermore,  the  immune  serum  is  not  cytotoxic  for 
normsl  human  leukocyte's.  Other  data  indicate  that  the  antiserum  is  cytotoxic 
for  leukocytes  from  patients  vith  CML  obtained  prior  to  treatment  or  during 
relapse. 

The  purposes  of  this  project  are:  (1)  to  evaluate  the  specificity  of  the 
antiserum  and  its  use  as  a diagnostic  and/or  prognostic  aid;  (2)  to  isolate 
and  characterise  the  CKL  specific  antigen(s);  (3)  to  characterise  the  antibody 
during  the  immune  response  at  selected  intervals  and  assess  the  cytotoxicity 
on  cells  from  normal  and  human  patients  suffering  from  leukemias,  lymphomas 
and  several  other  hematologic  and  non-hematologic  diseases. 
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MCI  GRANT  PROJECT  SUMMARY 


AREA:  Immunology 

GRANT  NO. : CA  044&6 

TITLE:  Pathology  of  the  Digestive  Tract  Hucoua  Membrane 

PRINCIPAL  INVESTIGATOR:  Norman  Eamcheck 

INSTITUTION:  Boston  City  Hospital 

Boston,  HA 

ABSTRACT:  We  are  continuing  the  study  of  the  immunopathogenesis  of  husian 

digestive  tract  cancer  by  conducting  integrated  clinical,  pathological  and 
immunochemical  studies.  We  vill  study  (1)  the  pathophysiology  and  metabolism 
of  CEA,  essential  for  basic  understanding  of  the  clinical  application  of  CEA 
(and  of  other  tuaor  markers)  in  benign  and  malignant  clinical  states;  (2)  the 
role  of  the  liver  in  the  metabolism  and  excretion  of  CEA.  CEA  and  other 
antigens  produced  by  primary  sites  as  well  as  by  aetastsses  to  the  liver  are 
detectable  in  the  secretions  of  liver,  biliary  tract,  pancreas  and  duodenal 
juice.  We  vill  continue  to  identify  and  characterise  immunochemical ly  CEA, 
CEA- like  and  other  tumor-associated  substances  in  these  fluids,  compare  them 
with  primary  and  metastatic  tumor  sources,  and  to  develop  assays^  for  use  in 
assessing  their  clinical  use.  (3)  Malignant  ascites  and  pleural' effusions 
provide  large  volumes  of  autologous  human  cancer  cells  growing  in  vivo  and 
producing  high  concentrations  of  CEA,  alpha-fetoprotein,  and  other  macromole- 
cules characteristic  of  malignsncy.  We  vill  compare  extravascular  sources 
of  CEA  and  other  tumor  markers  with  the  primary  tissue  source,  characterise 
them  immunochemical ly,  develop  assays  for  them:  (a)  as  a means  for  improving 

the  detection  of  malignancy  in  effusions,  (b)  for  identifying  the  primary 
tissue  source,  and  (c)  to  evaluate  their  use  in  monitoring  therapy.  (4)  We 
vill  utilise  the  fluids  as  a source  for  new  tumor  markers,  and  (5)  elucidate 
the  mechanisms  of  the  formation  of  malignant  effusions.  ~ ' 


NCI  GRANT  PROJECT  SUMMARY 


AREA:  Urge  Bowel  Cancer  Task  Force 

GRANT  NO. : CA  17776 

TITLE:  Colonic  Cencer  in  Ulcerative  Colitis 

PRINCIPAL  INVESTIGATOR:  William  0.  Dobbins,  III 

INSTITUTION:  George  Washington  University 

Washington,  DC 

ABSTRACT:  This  project  is  for  an  investigation  of  the  role  of  periodic 

clinical,  roentgenologic,  sigmoidoscopic  in  colonoscopic  biopsy  and  cytologic 
collections,  and  plasma  and  colonic  CEA  as  to  their  predictive  value  in  the 
detection  of  colonic  carcinoma  and  ulcerative  colitis.  It  employs  a skilled 
team  consisting  of  gastrointestinal  clinicians,  a pathologist,  a radiologist, 
gastrointestinal  morphologist,  a gastroenterologist  skilled  in  radioiamune 
assay,  and  a cytologist.  New  features  of  this  project  include  (1)  the  addi- 
tion of  colonoscopic  observations,  biopsy  collection,  and  cytology  collec- 
tion; (2)  electron  microscopic  studies  to  more  accurately  define  stages  of 
differentiation  of  precancer;  (3)  correlation  of  serial  serum  and  colonic 
CEA  determinations  with  the  above  observation;  and  (4)  organ  culture  and 
electron  microscopic  studies  to  further  search  for  etiologic  clues  in  ulcera- 
tive colitis. 
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NCI  GRANT  PROJECT  NUMMARY 
AREA:  Large  Bowel  Cancer  Ttek  Porce 

GRANT  NO* : CA  17491 

TITLE:  Characterization  of  Gastrointestinal  Glycoproteins 

PRINCIPAL  INVESTIGATOR:  Karianne  L.  Egan 

INSTITUTION:  City  of  Hope  Medical  Center 

Duarte,  CA 

ABSTRACT:  The  broad  objective  is  to  isolate  glycoproteins  secreted  by  the 

gastrointestinal  tract  in  normal,  preaalignant  and  malignant  states.  These 
glycoproteins  will  be  characterised  immunochemical ly  and  chemically.  Know* 
ledge  of  the  structure  of  the  glycoproteins  secreted  in  these  states  will 
aid  our  understanding  of  basic  biosynthetic  changes  in  malignant  transforms* 
tion.  Specific  aims  are  (1)  to  isolate  the  substances  found  in  gastroin- 
testinal washings  of ^normal  individuals  which  inhibit  in  the  radioimaune 
assay  for  carcinoembryonic  antigen,  CEA;  (2)  to  isolate  the  substances  found 
in  gastrointestinal  washings  of  subjects  with  premalignant  disease  states, 
such  as  ulcerative  colitis,  familial  polyposis,  and  alcoholic  cirrhosis, 
which  inhibit  in  the  radioimaune  assay  for  CEA;  (3)  to  characterize  these 
substances  chemically  and  immunochemical ly  and  to  determine  whether  they  are 
CEA,  a degradation  product  of  CEA,  or  a counterpart  whose  synthesis  is 
altered  by  the  malignant  transformation;  and<4)  to  apply  this  knowledge  to 
develop  improved  diagnostic  tests  for  cancer  of  the  digestive  system. 
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MCI  GRANT  PROJECT  SUMMARY 
AREA:  Large  Bowel  Cancer  Task  Force 

GRANT  NO.:  CA  15799 

TITLE:  A Model  for  Colonic  Cancer-Associated  Antigens 

PRINCIPAL  INVESTIGATOR:  David  M.  Goldenberg 

INSTITUTION:  University  of  Kentucky 

Lexington!  KY 

ABSTRACT:  The  overall  objective  of  this  project  is  the  identification  and 

characterization  of  tumor-associated  antigens  of  human  colonic  tumors. 

Initially!  this  will  be  investigated  by  using  human  colonic  cancer  xenografts 
established  in  unconditioned  golden  hamsters  and  being  continuously  propa- 
gated in  these  hosts  for  the  last  9 1/2  years.  Methods  to  be  employed  in 
the  purification  of  these  antigens  will  include  gel  filtration!  electrophore- 
sis! ultracentrifugation!  affinity  chromatography!  etc.,  and  the  development! 
where  appropriate!  of  sensitive  radioimmunoassays  for  specific  antigens. 

Of  immediate  interest  is  the  carcinoembryonic  antigen  (CEA)  originally  des- 
cribed by  Gold  and  Freedman  and  synthesized  by  our  human  colonic  cancer 
transplants.  Immunological  and  chemical  characterization  of  CEA  purified 
from  these  tumors  will  be  undertaken  and  the  findings  compared  to  similar 
preparations  made  from  tumor  specimens  obtained  directly  from  human  sources. 

In  addition  to  this  work  with  CEA!  the  presence  of  other  antigenic  substances  \ 

in  these  tumors  will  be  explored  with  a view  toward  identifying  colon-asso- 
ciated or  colon-specific,  normal  or  neoplastic  markers.  The  relationship 
of  these  antigenic  markers  of  colonic  cancer  to  CEA  will  be  elucidated  by 
immunochemical  and  immunocytochemical  methods. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Large  Bowel  Cancer  Task  Force 

GRANT  NO.:  CA  18620 

TITLE:  Studies  of  a New  Colonic  Cancer  Marker  (ZGM) 

PRINCIPAL  INVESTIGATOR:  Leonard  S.  Gottlieb 

INSTITUTION:  Boston  City  Hospital 

Boston,  MA 

ABSTRACT:  More  specific  markers  for  colon  cancer,  in  addition  to  CEA,  are 

needed.  Before  extensive  clihical  trials  are  run  on  newly  discovered  markers, 
it  is  essential  to  define  their  cellular  and  subcellular  localisation  to 
assure  their  validity  as  tumor  markers. 

This  laboratory  has  recently  detected  a new  tumor  marker  in  both  primary 
and  metastatic  colon  cancer  using  zinc  glycinate  extraction  procedures,  and 
antibodies  produced  in  tolerant  rabbits.  This  marker  (ZGM)  was  found  in 
addition  to  CEA,  was  immunochemical ly  different  from  CEA,  was  not  detectable 
in  normal  colonic  mucosa;  and  anti-ZGM  activity  was  not  removed  by  absorption 
with  liver,  spleen,  plasma,  colonic  mucosa,  purified  CEA  and  blood  group 
substances  (A,  B,  H,  Le^  and  Le.  ). 

We  propose  to  define  the  histological  localization  of  ZGM  in  colo-rectal 
carcinoma  utilizing  immunofluore.scent  and  immunohistochemical  techniques,  and 
to  compare  it  with  that  of  CEA.  This  will  be  done  on  tissues  carefully  dis- 
sected and  histologically  characterized.  We  will  assess  the  specificity  of 
ZGM  for  colo-rectal  and  other  carcinomas,  and  for  premalignant  lesions  such 
as  colonic  polyps.  Tissue  levels  of  ZGM  will  be  correlated  with  prognostic 
histopathological  parameters,  such  as  tumor  differentiation,  invasiveness 
and  lymphocyte  and  plasma  ceil  infiltration. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Large  Bowel  Cancer  Teak  Force 

GRANT  NO.:  CA  22370 

TITLE:  Antigenic  Stimulus  in  Hunan  Colon  Carcinoma  Inmunity 

PRINCIPAL  INVESTIGATOR:  Barry  D.  Kahan 

INSTITUTION:  University  of  Texas  Health  Science  Center 

Houston,  TX 

ABSTRACT:  In  spite  of  multiple  modes  of  treatment,  colon  cancer  remains  a 

most  common  malignant  disease  in  this  country*  The  present  investigations 
seek  to  biologically  and  chemically  characterise  cell  surface  antigens,  not 
only  distinctive  of  this  malignancy,  but  also  capable  of  eliciting  immune, 
destructive  responses  in  man.  Using  morphological,  chemical,  virological, 
and  chemical  tools,  the  applicant  and  his  colleagues  have  described  charac- 
teristic surface  membrane  differences  between  malignant  and  normal  colon  cells* 
Three  surface  membrane  components  of  approximate  molecular  weights  45,000, 
58,000  and  60,000  appear  to  be  distinctive  of  the  malignant  state*  Employing 
a two-dimensional  electrophoretic  analysis  with  a first  dimensional  separa- 
tion by  charge  (isoelectric  focusing),  and  a second  dimension  by  molecular 
weight,  the  distinctive  components  have  been  isolated  for  precise  chemical 
characterisation.  Adequate  amounts  of  material  are  available  from  the  appli- 
cant's own  colon  cancer  cell  strains,  which  have  been  demonstrated  to  contain 
pure  colon  epithelial  cells  by  morphology,  mucin  production,  desmosomes, 
specific  markers  (CEA,  T antigen,  CSA),  and  to  represent  malignant  elements 
by  unlimited  growth,  lack  of  contact  inhibition,  morphology,  karyology, 
cloning  on  monolayers,  and  outgrowth  in  conditioned  xenogeneic  hosts*  The 
distinctive  proteins  were  shown  to  bind  rabbit  heteioantisera  capable  of 
killing  only  malignant,  and  not  normal  cells.  The  proposed  investigations 
not  only  intend  to  precisely  characterise  tho  chemical  nature  of  the  distinc- 
tive proteins,  but  also  to  determine  whether  patients  afflicted  with  colon 
cancer  develop  immune  reactions  toward  them  in  the  course  of  their  disease, 
by  the  capacity  of  soluble  materials  to  trigger  blastogenesis  and/or  to 
inhibit  lymphocyte-mediated  cytotoxicity  toward  colon  cancer  calls*  Since 
failure  to  respond  to  the  distinctive  proteins  may  indeed  play  a role  in  the 
progression  of  the  disease,  spleen  cells  from  normal  individuals  will  be 
immunised  in  vitro  with  tumor  cells  and  then  tested  for  their  interactions 
with  the  soluble  antigens*  These  studies  may  thus  provide  insight  into 
the  development  of  immunodiagnostlc  tools  or  immuno therapeutic  treatment 
modalities  to  improve ""th^survival  of  patients  with  this  cancer. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Large  Bowel  Cancer  Taak  Force 

GRANT  NO.:  CA  18466 

TITLE:  Tumor  Marker#  in  Human  Ascites 

PRINCIPAL  INVESTIGATOR:  Herbert  Z.  Kupchik 

INSTITUTION:  Boston  City  Hospital 

Boston,  MA 

ABSTRACT:  Current  methods  of  analysing  human  ascites  do  not  always  distin- 

guish cancer  from  benign  diseases.  Studies  were  undertaken  to  assess  the 
feasibility  of  measuring  CEA  activity  in  these  fluids  by  a modified  sirconyl- 
phosphate  gel  (Z-gel)  radioimmunoassay  as  an  aid  to  detection  of  colo-rectal 
cancer.  These  studies  suggest  that  CEA  or  CEA-like  material  is  present  in 
malignant  effusions  and  may  be  differentiated  from  non-CEA-like  material  in 
benign  fluids  by  quantitative  and/or  qualitative  evaluation  in  the  radioimmu- 
noassay. Assay  of  CEA  activity  in  effusions  may  be  an  adjunct  to  cytology 
in  the  detection  of  colo-rectal  cancer. 

We  are  expanding  our  studies  to  (1)  evaluate  the  range  of  values  found; 
(2)  correlate  tumor  morphology  and  CEA  levels;  (3)  study  the  relationship 
between  CEA  activity  and  protein  components  in  the  fluids,  and  (4)  immuno- 
chemically  characterise  the  CEA-active  material(s)  and  compare  it  with  puri- 
fied CEA  prepared  from  colonic  malignancies. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Large  Bowel  Cancer  Task  Force 

GRANT  NO.:  CA  16766 

TITLE:  Biochemical  Markers  in  Diseases  of  the  Large  Bowel 

PRINCIPAL  INVESTIGATOR:  Lee  R.  Morgan 

INSTITUTION:  Louisiana  State  University 

New  Orleans,  LA 

ABSTRACT:  The  purpose  of  this  study  is  to  identify  possible  biochemical 

markers  in  patients  with  cancer  of  the  large  bowel,  chronic  ulcerative  coli- 
tis and  other  premalignant  colon  lesion*.  The  parameters  studied  will  be 
arysulfatases  A and  B,  lactic  acid  dehydrogenase  (LDH),  and  dihydrofolate 
reductase  (DHFR),  alkaline  phosphatase,  DNA,  and  carcinoembryonic  antigen 
(CEA). 

Colonic  washings,  colo-rectal  tissue  biopsies,  24-hour  urine  collections, 
and  blood  from  normal  subjects  and  patients  diagnosed  to  have  colo-rectal 
carcinoma,  ulcerative  colitis,  familial  polyposis,  and  other  premalignant 
colon  lesions  will  be  assayed  for  the  above  biochemical  parameters. 

Preliminary  data  from  our  laboratory  suggest  that  there  are  increases 
in  the  arylsulfatases  and  alkaline  phosphatase  activities  in  colonic  washings 
from  patients  with  large  bowel  cancer  as  compared  to  normal  controls.  The 
CEA  values  in  the  colonic  washings  from  patients  that  were  normal  controls, 
with  CUC  and  with  large  bowel  cancer.  Arylsulfatase  A appears  to  be  more 
useful  than  the  B isoenzyme  and  correlates  better  with  the  disease  process. 

We  have  automated  the  arylsulfatase  A and  B assays  and  plan  to  develop 
rapid  assays  for  these  enzymes  that  might  allow  their  use  for  random  urine 
specimens.  No  correlation  between  the  enzyme  activities  or  CEA  values  for 
colonic  washings  and  urine  or  plasma  in  the  same  patient  were  noted.  The 
values  obtained  for  the  latter  two  fluids  appeared  to  reflect  the  stage  of 
the  disease  process. 

The  usefulness  of  serum,  urine  and  colonic  CEA  and  hydrolytic  enzymes  in 
the  management  of  ulcerative  colitis  and  predicting  early  malignant  changes 
in  the  large  bowel  is  the  overall  goal  of  this  project. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Large  Bowel  Cancer  Task  Force 

TITLE:  Serum  Polyamine  Analysis  in  Colon  and  Rectal  Carcinoma 

PRINCIPAL  INVESTIGATOR:  Kenji  Nishioka 

INSTITUTION:  University  of  Texas  Health  Science  Center 

San  Antonio,  TX 

ABSTRACT:  In  preliminary  studies,  the  polyamines  (primarily  putrescine, 

spermidine  and  spermine),  recognised  ss  regulators  of  growth  and  differen- 
tiation of  cells,  were  present  in  greater  amounts  in  urine  and  serum  of 
patients  with  cancer  than  in  appropriate  controls.  Evidence  now  suggests 
that  analysis  of  serum  polyamines  may  serve  as  a sensitive  indicator  of 
solid  tumors.  We  wish  to  perform  serum  polyamine  assays  on  patients  with 
carcinoma  of  the  colon  and  rectum  (including  Gardner’s  syndrome),  one  of 
the  most  common  solid  tumors,  and  compare  such  values  with  serum  carcino- 
embryonic  antigen  (CEA)  determinations  from  identical  sera  to  correlate 
the  results  with  the  clinical  status  of  patients.  Serum  polyamines  will 
be  measured  using  an  amino  acid  analyzer  while  CEA  will  be  determined  by 
radioimmunoassay. 

The  effects  of  5-FU  and  irradiation  on  established  cell  lines  of  colon 
carcinoma  will  be  examined,  and  intra-  and  extracellular  polyamines  and  CEA 
content  measured.  These  results  will  be  utilised  to  interpret  more  precisely 
the  metabolism  and  excretion  of  polyamines  found  in  human  sera. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Urge  Bowel  Cancer  Teak  Force 

GRANT  NO.:  CA  17168 

TITLE:  Glycoproteins  of  Normal  and  Cancerous  Colonic  Tissue 

PRINCIPAL  INVESTIGATOR:  V.  Ward  Pigraan 

INSTITUTION:  New  York  Medical  College 

Va lhalla,  NY 

ABSTRACT:  The  study  proposes  to  investigate  the  biochemical  changes  occur- 

ring in  the  secretory  and  plasma  membrane  glycoproteins  in  normal  rats  and 
in  rats  with  colonic  tumor  induced  by  N-methyl-N-nitrosourea> 

Cell  suspensions,  prepared  without  the  use  of  enzymes,  will  be  examined 
for  fate  of  labeled  metabolites  (glucose,  leucine,  fucose,  etc.).  Such  cells 
will  also  be  subjected  to  fractionation,  using  discontinuous  Ficoll  gradient 
centrifugation.  Various  glycosultransferase  activities  in  normal  and  tumor- 
ous colonic  tissue  will  also  be  investigated.  Glycoproteins  of  normal  and 
cancerous  colonic  tissue  will  be  isolated,  purified,  and  their  structural 
characteristics  studied. 

Suspending  medium  (phosphate  buffered  saline  containing  mannitol),  used 
for  preparing  single  cell  suspension,  will  be  analyzed  to  identify  potential 
cell  aggregation  promoting  factors. 
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MCI  GRAKT  PROJECT  SUMHARY 
AREA:  Large  Bovel  Cancer  Taak  Force 

GRANT  NO.:  CA  19163 

TITLE:  Assay  and  Structure  of  Carcinoembryonic  Antigens 

PRINCIPAL  INVESTIGATOR:  Charles  V.  Todd 

INSTITUTION:  City  of  Hope  Medical  Center 

Duarte,  CA 

ABSTRACT:  The  goal  of  this  research  is  to  increase  the  clinical  utility 

of  the  CEA  assay  for  diagnosis  and  monitoring  of  malignant  disease*  The 
basic  approach  being  used  is  to  define  CEA  chemically  and  to  identify  dis- 
tinctive  portions  of  the  molecule  against  which  antisera  can  be  prepared. 
Since  research  in  our  laboratory  strongly  suggests  that  the  antigenic  acti- 
vity of  the  CEA  molecule  resides  in  the  protein  chain,  particular  attention 
will  be  given  to  determining  the  structure  of  this  chain  and  the  synthesis 
of  portions  of  it  for  use  in  immunisations  to  provoke  the  synthesis  of  spe- 
cific antibody. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Large  Bowel  Cencer  Teak  Force 

GRANT  NO.:  CA  16732 

TITLE:  Tumor-As sociated  Antigens  in  Lerge  Bowel  Cancer 

PRINCIPAL  INVESTIGATOR:  Michael  D.  Turner 

INSTITUTION:  University  of  Rochester 

Rochester,  NY 

ABSTRACT:  Extensive  studies  of  the  carcinoembryonic  antigen  (CEA)  of  the 

human  digestive  system  have  failed  to  establish  that  this  glycoprotein  is 
either  tumor  specific  or  confined  to  entodermal  structures,  nor  has  the 
relation  of  CEA  production  to  tumor  behavior  been  elucidated  completely.  It 
is  also  not  known  if  the  production  of  abnormal  quantities  or  types  of  glyco- 
protein is  a phenomenon  confined  to  human  colonic  cancers  or  a store  widespread 
feature  of  these  tumors  in  other  species,  with  perhaps  a fundamental  role  in 
tumor  growth  and  spread.  Efforts  directed  at  explaining  the  relationship  of 
CEA  or  other  glycoproteins  to  the  malignant  process  require  prospective 
studies  of  the  time  of  appearance,  location  and  production  of  CEA  and  like 
substances.  Studies  of  the  glycoproteins  of  existing  defined  animal  models 
for  large  bowel  cancer,  therefore,  appear  worthwhile. 

Tumors  will  be  developed  in  syngeneic  rats  using  N-methyl-N' -nitro-N- 
nitro-sequanidin  (HNNG)  and  dimethylhydrasine  (DHH)  as  described  by  others. 
Techniques  already  developed  in  this  laboratory  will  be  used  to  determine  if 
such  cancers  produce  abnormal  glycoproteins  analogous  to  CEA  and  to  establish 
the  time  of  their  ap£e.arance  in  the  process  of  neoplastic  transformation  and 
their  relation  to  the  biologic  behavior  of  the  tumora.  If  such  antigens  are 
detected,  later  studies  will  examine  their  .structure  and  possible  role  in 
evoking  host  response  or  in  protecting  the  tumor  cells  from  host  defenses. 

In  addition  to  providing  an  understanding  of  CEA  production,  it  is  possi- 
ble that  these  studies  may  allow  the  development  of  an  assay  for  serum  “CEA" 
in  the  rat  tdtich  may  be  of  value  in  following  the  effects  of  therapeutic 
measures  in  experimental  models  of  large  bowel  cancer. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Large  Bowel  Cancer  Task  Force 

GRANT  NO.:  CA  16724 

TITLE:  Familial  Polyposis:  A Clinical  and  Immunological  Study 

PRINCIPAL  INVESTICATOR:  Samuel  A.  Wells 

INSTITUTION:  Duke  University 

Durham,  NC 

ABSTRACT:  Our  objectives  in  this  study  are- threefold:  to  determine  the 

incidence  of  colon  polyposis  in  the  family  at  risk.  This  will  be  done  by 
performing  barium  enemss,  sigmoidoscopic  and  colonoscopic  examinations  on 
all  family  members  above  the  age  of  10  years,  to  perform  a multiphasic 
immunological  evaluation  of  the  entire  family.  This  will  include  the  follow- 
ing  in  vitro  techniques:  (1)  HL-A  typing;  (2)  mixed  lymphocyte  culture 

(KLCT~ reactivity;  <3)  cell-mediated  lympholysig  (CML);  (4)  lymphocyte  reac- 
tivity to  plant  lectins,  endotoxins,  and  PPD;  (5)  T and  B cell  enumeration; 
(6)  quantitation  of  chemotactic  lymph ok Lee; product ion  and  quantitation  of 
monocyte  chemotactic  responsiveness;  and  (7)  quantitation  of  serum  immuno- 
globulin levels.  In  vivo  studies  (cutaneous  reactivity  to  common  microbial 
antigens  and  to  dinTtrochlorobenzene  (DNCB)}  will  also  be  performed. 

To  evaluate  the  use  of  two  immunodi agnostic  methods:  (1)  serum  car- 

cinoembryonic  antigen  (CEA)  measurement  and  (2)  cutaneous  reactivity  to  the 
recently  described  soluble  skin  reactive  antigen  (prepared  from  fetal  colon) 
in  detecting  familial  polyposis  and/or  adenocarcinoma  of  the  cofStr. 
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NCI  CRAHT  PROJECT  SUMMARY 
AREA:  Large  Bowel  Cancer  Task  Force 

GRANT  NO.:  CA  15429  * 

TITLE:  Detection  of  Early  Colon  Cancer 

PRINCIPAL  INVESTIGATOR:  Sidney  J.  Wi newer 

INSTITUTION:  Henorial  Hoapital  for  Cancer  and  Allied  Diaeaeea 

New  York,  NY 

ABSTRACT:  Cancer  of  the  colon  and  rectum  continues  to  kill  within  5 years 

store  than  50%  of  the  people  in  whoa  it  occurs  even  though  we  now  have  all 
the  techniques  necessary  to  provide  an  early  diagnosis.  We  have  embarked 
on  a mass  screening  program  for  the  early  detection  of  colo-rectal  cancer  and 
for  the  identification  of  patients  with  premalignant  polyps,  screening  with 
6 hemoccult  slides  on  a 3-day,  high-bulk,  neat-free  diet  in  asymptomatic 
patients.  To  date,  6,135  patients  have  been  screened.  Compliance  has  been 
85%.  The  rate  of  positive  slides  has  been  1%.  This  represents  an  0.9% 
positivity  in  patients  who  had  previous  examinations  at  the  center,  and  1.9% 
in  patients  who  cane  for  the  first  tine.  In  nost  patients  only  1 or  2 slides 
have  been  positive.  Of  the  69  patients  with  positive  slides,  to  date  54 
have  agreed  to  further  Cl  studies.  Of  the  54  who  have  completed  their  stu- 
dies, trtiich  included  sigmoidoscopy,  air-contrast  barium  enema,  and  colono- 
scopy, findings  to  date  are:  26  with  adenonatous  polyps  or  villous  adenomas; 

5 with  cancer;  8 with  hyperplastic  polyps;  10  with  diverticulosis;'  1 with 
regional  ileitis.  Approxlnately  one  third  of  the  polyps  were  detected  by 
colonoscopy  and  not  visualised  by  barium  enema.  Directed  endoscopic  biopsy 
and  cytology  have  been  accurate  in  the  diagnosis  of  cancers  that  were  observed, 
but  lavage  cytology  through  the  sigmoidoscope  or  colonoscope  has  not  been 
especially  useful.  Cytology,  isotope  incorporation,  and  ensyne  assays  are 
being  studied  on  endoscopically  obtained  suterial.  In  200  patients  screened 
with  previous  colon  cancer  or  polyps  we  have  detected  9 polyps  and  2 cancers 
in  9 patients. 
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NCI  CHANT  PROJECT  SUMMARY 
AREA:  Pancreas  Cancer  Task  Porca 

CRANT  NO.:  CA  18410 

TITLE:  Oncofetal  Antigens  in  Pancreatic  Cancer 

PRINCIPAL  INVESTIGATOR:  Tsann  K.  Chu 

INSTITUTION:  Roswell  Park  Memorial  Institute 

Buffalo,  NY 

ABSTRACT:  The  objective  of  our  proposal  is  to  develop  and  evaluate  an  immuno- 

diagnostic  method  for  the  detection  of  pancreatic  carcinoma.  Ve  will  search 
for  pancreatic  tumor  antigen(s)  of  oncofetal  origin  from  tumor  membrane 
fraction(s),  pancreatic  secretions,  blood  and/or  urine  of  patients  with  pan- 
creatic tumors.  The  antigen(s)  will  further  be  purified,  characterised  and 
specific  immune  sera  will  be  raised  in  rabbits  and/or  guinea  pigs.  Using 
the  specific  antiserum  and  the  purified  antigen(s),  a radioimmunoassay  pro- 
cedure will  be  developed  in  order  to  determine  the  blood  and/or  urine  levels 
of  the  antigen(s)  of  patients  with  pancreatic  cancef.  To  evaluate  the  immuno- 
logical activity  and  specificity  of  the  pancreatic  tumor  antigen(s),  a cell- 
mediated  microcytotoxicity  assay  will  be  established.  Usefulness  of  the 
pancreatic  tumor  antigen  as  a marker  for  the  presence  of  early  tumor  response 
to  therapeutic  treatment,  and  for  monitoring  the  recurrence  of  the  disease, 
will  be  determined. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Pancreas  Pancer  Task  Force 

GRANT  NO.;  CA  20115 

TITLE;  Endoscopic  Aspirates  of  Pancreatic  Duct  to  Detect  Cancer 

PRINCIPAL  INVESTIGATOR:  Robert  L.  Goodale,  Jr. 

INSTITUTION:  University  of  Minnesota 

Minneapolis!  MN 

ABSTRACT:  The  research  objectives  are:  (1)  to  develop  rapid,  easy  and 

safe  method  of  obtaining  human  pancreatic  fluid  at  the  time  of  endoscopy; 

(2)  to  perform  a battery  of  cytologic,  enzymatic,  and  immunologic  studies 
on  this  fluid;  (3)  to  study  a sufficiently  large  number  of  patients  with 
and  without  pancreatic  disease  to  allow  us  to  form  statistically  valid 
comparisons  between  patients  with  normal  pancreas,  pancreatitis,  pseudocyst 
and  carcinoma. 

The  methods  entail  endoscopy  and  simultaneous  aspiration  of  pancreatic 
fluid.  Various  techniques  of  brushing  and  washing  of  the  main  pancreatic 
duct  in  anesthetized  dogs  will  be  evaluated.  Noncannulation  aspiration 
devices  will  also  be  studied,  to  be  used  at  the  time  of  endoscopy.  The 
best  cytology  results  will  determine  the  method  finally  used. 

In  the  clinical* studies  fluids  will  be  analyzed  by  polyacrylamide  disc- 
electrophoresis,  two-dimensional  electrophoresis,  and  isoelectric  focusing 
with  subsequent  characterization  of  abnormal  enzyme  patterns.  In  addition, 
the  levels  of  various  serum  proteins,  i.e.,  albumin,  etc.,  will  be  quantitated 
by  the  Mancini  technique  and  analyzed  further  by  Ouchterlony  gel  diffusion 
and  Immunoelectrophoresis.  Finally,  the  levels  of  the  two  oncofetal  anti- 
gens, carcinoembryonic  antigen  (CEA)  and  alpha-fetoprotein  (AFP),  will  be 
quantitated. 

A group  of  patients  with  symptoms  of  pancreatic  disease  and  a group  of 
patients  with  occult  intestinal  bleeding  will  be  studied  over  three  years. 

A two-year  follow-up  of  each  patient  is  planned.  Study  of  the  final  results 
at  five  years  will  include  a oultifactor  regression  analysis  for  risk  of 
pancreatic  cancer. 
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NCI  CHANT  PNOJECT  SUMXAIY 
AREA:  Pancreas  Cancer  Task  Pore* 

GRANT  NO. : CA  19397 

TITLE:  ACTA-Scan  Diagnosis  of  Pancreatic  Carcinoma 

PRINCIPAL  INVESTIGATOR:  John  C.  Harbart 

INSTITUTION:  Georgetown  Univtraity 

_ Va thing ton,  DC 

ABSTRACT:  At  the  present  time  the  availability  of  noninvasive  diagnostic 

procedures  for  the  detection  of  pancreatic  carcinoma  and  for  quantitatively 
measuring  changea  in  tumor  sice  is  extremely  limited.  In  this  project 
patients  with  known  or  suspected  pancreatic  carcinoma,  ultimately  confirmed 
by  biopsy  will  receive  ACTA  scans.  The  results  will  be  compared  with  other 
noninvasive  diagnostic  techniques  including  9 Se -methionine  and  ultrasound 
scans  to  determine  the  efficacy  of  ACTA  scanning  in  the  diagnosis  and  follow- 
up of  pancreatic  cancer.  Central  to  this  study  will  be  the  testing  of 
mechanical  and  algorithm  changes  in  the  ACTA  scanner.  Attempts  will  be 
made  to  increase  resolution  by  decreasing  picture  element  size,  increasing 
matrix  site,  decreasing  scan  section  thickness,  and  altering  physical  detection 
parameters  to  optimise  image  quality  for  scanning  of  the  pancreas. 
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NCI  CHANT  PROJECT  SUMMARY 
- AREA:  Pancreas  Cancer  Task  Force 

GRANT  CA  20142 

TITLE:  Origin  and  Diagnostic  Value  of  Hunan  Serum  DNAses 

PRINCIPAL  INVESTIGATOR:  Roger  R.  Hewitt 

INSTITUTION:  University  of  Texas  System  Cancer  Center 

Houston!  TX 

ABSTRACT:  The  long-term  goals  of  this  research  are  to  identify  and  char- 

acterise the  deoxyribonucleases  (DNAses)  in  human  blood  serum  with  respect 
to  distinguishing  ensymatic  and  physical  characteristics!  tissue(s)  of 
origin,  and  qualitative  and  quantitative  variations  in  activity  that  have 
diagnostic  value  for  malignant  diseases*  Present  evidence  suggests  that 
the  most  likely  origin  for  serum  DNAse  t type  activity  is  the  blood  leuko- 
cytes* These  hypotheses  will  receive  special  emphasis  in  this  research. 

Fluorescence  assays  have  been  developed  for  the  quantitation  and  elec- 
trophoretic characterisation  of  DNAses.  These  assays  measure  endonucleolytic 
breakage  of  PM2  DNA  and  are  sensitive  to  as  little  as  1 picogram  of  DNAse. 

Studies  will  be  performed  on  DNAse  activities  purified  from  human  blood 
serum  and  pancreas.  Quantitative  and  qualitative  changes  in  the  DNAse  acti- 
vities in  serum  from  patients  with  cancer  of  the  pancreas  or  the  hemato- 
poietic system  will  be  evaluated  in  terms  of  their  diagnostic  value. 
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HCI  GRANT  PROJECT  SUMMARY 
AREA:  Pancreas  Cancer  Taak  Force 

GRANT  NO.:  CA  19652 

TITLE:  ACTA  Scan  and  Ultraaonography  of  Pancreatic  Diaeaaea 

PRINCIPAL  INVESTIGATOR:'  Philip  M.  Hatfield 

INSTITUTION:  Lahey  Clinic  Foundation 

Boston,  MA 

ABSTRACT:  A combination  of  abdominal  axial  computerised  tomography  (ACTA 

scanning)  and  abdominal  ultraaonography  will  be  applied  to  200  patients  with 
suspected  diagnosis  of  pancreatic  malignancy  or  pancreatic  disease  to  define 
sensitivity  and  specificity  of  the  two  diagnostic  methods  in  the  detection 
of  early  pancreatic  disease. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Pancreas  Cancer  Teak  Force 

GRANT  NO.:  CA  20128 

TITLE:  Diagnostic  Teat  for  Pancreatic  -Carcinoma 

PRINCIPAL  INVESTIGATOR:  Janie  V.  Klavina 

INSTITUTION:  Long  Island  Jeviah-Hil Wide  Medical  Center 

New  York,  NY 

ABSTRACT:  An  attempt  will  be  made  to  develop  a diagnostic  approach  in 

cases  of  pancreatic  carcinoma.  Heterologous  antiserum  will  be  raised  by 
carcinomas  of  pancreas.  It  will  be  examined  for  carcinoma  and  embryonic 
tissue  specificity.  Corresponding  antigens  will  be  partially  purified. 
They  will  be  used  to  raise  antibodies  reacting  with  a narrow  range  of 
antigens.  Such  antibodies  will  be  bound  in  affinity  chromatography  to 
obtain  sufficient  amounts  of  partially  purified  antigens  for  detailed 
studies.  For  subsequent  investigations  purified  antigens  would  be~avail- 
able  to  raise  monospecific  diagnostic  immune  sera. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Pancreas  Cancer  Task  Force 

GRANT  NO.:  CA  19232 

TITLE:  Early  Diagnosis  of  Carcinoma  of  the  Pancreas 

PRINCIPAL  INVESTIGATOR:  William  V.  McDermott,  Jr. 

INSTITUTION:  New  England  Deaconess  Hospital 

Boston,  MA 

ABSTRACT:  Proposed  study  is  designed  to  evaluate  some  established  methods 

and  to  introduce  never  techniques  in  the,  diagnosis  of  cancer  of  the  pancreas. 
Approximately  75  new  patients  per  year  will  be  studied  by  some  combination 
of  the  following  invasive  and  noninvasive  techniques:  (1)  Duodenoscopy 

with  cannulation  of  pancreatic  duct,  pancreatography  and  sampling  of  pan- 
creatic juice;  (2)  diagnostic  radiology  utilising  selective  arteriography, 
hepatic  vein  catheterization  and  sampling,  transhepatic  portography  and 
sampling,  transhepatic  portography  with  sampling,  transhepatic  cholangio- 
graphy, percutaneous  transabdominal  pancreatic  biopsy;  (3)  ultrasonography 
utilising  "gray  scale"  scanning;  (4)  liver  and  pancreatic  scintiscan;  and  (5) 
biochemical  and  immunological  studies  on  peripheral,  hepatic  and  portal 
blood  including  measurement  of  CEA  and  antibodies  plus  selected  other 
"markers"  (enzymes  and  isoenzymes). 

Cases  will  be  evaluated  as  to  effect  of  early  diagnosis  on  survival. 


NCI  CHANT  PROJECT  SUMMARY 


AREA:  Pancreas  Cancar  Task  Force 

GRANT  NO.:  CA  19196 

TITLE:  Oncofetal  Antigen(s)  and  Carcinoma  of  the  Pancreas  — 

PRINCIPAL  INVESTIGATOR:  Anaataaioa  Mihaa 

INSTITUTION:  University  of  Alabama 

Birmingham,  AL 

ABSTRACT:  Carcinoma  of  the  pancreas,  especially  the  tail  or  body,  is  diffi- 

cult to  detect  and  diagnosis  is  almost  always  too  late.  The  reason  for  this 
is  the  inaccessibility  of  the  pancreas  to  physical  and  radiological  examina- 
tion as  well.  A specific  biochemical  or  serological  test  would  improve  early 
diagnosis  and  ultimate  survival  rate  of  this  catastrophic  disease.  It  hss 
been  shown  that  a specific  antigen  (oncofetoprotein)  can  be  prepared  from 
fetal  pancreas  and  pancreatic  cancer  tumors.  This  oncofelal  antigen  was  found 
in  the  sera  of  37  of  38  .patients  with  carcinoma  of  the  pancreas  but  absent 
from  healthy  controls  as  well  as  patients  with  diseases  other  than  carcinoma 
of  the  pancreas. 

Antisera  to  this  pancreatic  oncofetoprotein  will  be  raised  in  rabbits 
by  immunization  with  extracts  of  fetal  pancreas  and  pancreatic  cancer  tumors. 
After  evaluation  of  the  antisera,  pancreatic  carcinoma  patients1  sera  will 
be  tested  for  the  presence  of  this  oncofetoprotein  initially  by  the  double- 
diffusion technique  and  later  on  by  more  sensitive  methods  such  as  counter- 
imnunoelectrophoresis  and  radioimmunoassay.  Spontaneous  antibodies  and  anti- 
antibodies will  be  sought  in  the  sera  of  patients  with  carcinoma  of  the 
pancreas,  and  their  blocking  or  unblocking  effect  of  cell-mediated  anti-tumor 
immune  reactions  will  be  studied. 
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MCI  GRANT  PROJECT  SUMMARY 
AREA:  Pancreas  Cancer  Task  Force 

GRANT  NO.:  CA  20222 

TITLE:  Pancreatic  Secretory  Proteins  in  Cancer  of  the  Pancreas 

PRINCIPAL  INVESTIGATOR:  Heinrich  Rinderknecht 

INSTITUTION:  University  of  California 

Los  Angeles  , CA 

ABSTRACT:  The  purpose  of  this  proposal  is  to  analyse  pancreatic  secretions 

from  patients  with  normal  pancreas,  pancreatitis  and  cancer  of  the  pancreas 
for  specific  components  or  characteristic  protein  profiles  which  may  assist 
in  the  early  detection  and  diagnosis  of  pancreatic  carcinoma.  In  view  of 
the  presumed  role  of  free  proteolytic  enzymes  in  development  of  pancreatitis 
and  possibly  cancer  of  the  pancreas  and  the  finding  of  high  concentrations 
of  lysosomal  hydrolases  at  the  periphery  of  invading  tumors,  we  propose  to 
identify  and  determine  some  of  these  enzymes  in  pancreatic  fluid.  Their 
abnormal  presence  or  quantity  may  indicate  existing  malignancy  or  premalignant 
changes  and  thus  serve  as  a sensitive  diagnostic  marker.  Clinical  and  experi- 
mental evidence  suggests  a correlation  between  diminished  levels  of  pancreatic 
trypsin  inhibitor  and  pancreatitis.  We  intend  to  explore  the  diagnostic 
significance  of  such  an  association  by  determining  the  concentration  of  tryp- 
sin inhibitor  in  pancreatic  secretions  of  patients  with  suspected  or  existing 
pancreatitis  or  cancer  of  the  pancreas.  A recent  study  has  indicated  the 
existence  of  a genetically  determined  polymorphism  of  human  trypsinogen. 

We  shall  examine  the  possibility  that  preponderance  or  high  levels  of  one  of 
the  two  trypsinogen  variants  may  be  correlated  with  a predisposition  of  a 
segment  of  the  population  to  pancreatitis  and  (or)  cancer  of  the  pancreas. 

We  have  developed  exceedingly  sensitive  methods  capable  of  detecting  pancrea- 
tic proteases,  trypsin  inhibitor  and  lysosomal  hydrolases  in  the  picomole 
range  as  well  as  rapid  procedures  for  the  separation  of  trypsinogen  variants 
and  their  quantitation  tdiich  we  intend  to  adapt  to  the  work  proposed.  Pan- 
creatic fluid  will  be  collected  by  pancreatic  ductal  cannulation  of  patients 
with  suspected  pancreatic  disease  and  scheduled  for  endoscopic  retrograde 
cholangiopancreatography. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Pancreas  Cancer  Task  Force 

GRANT  NO.:  CA  19221 

TITLE:  Retrograde  Pancreatic  Venography:  Animal  Autopsy  Study 

PRINCIPAL  INVESTIGATOR:  Josef  Rosch 

INSTITUTION:  University  of  Oregon  Health  Sciences  Center 

Portland!  OR 

ABSTRACT:  Objective:  Refinement  and  preparation  for  clinical  use  of  retro* 

grade  pancreatic  venography!  a method  for  bettering  the  diagnosis  of  pan- 
creatic cancer. 

Preliminary  studies  in  animals  and  man  have  shown  that  retrograde  pan- 
creatic venography  is  technically  feasible!  using  transhepatic  catheteriza- 
tion of  the  portal  circulation.  Proposed  animal  research  will  be  directed 
to  needed  technical  refinements  and  an  evaluation  of  safety.  The  value  of 
techniques  decreasing  pancreatic  arterial  blood  flow  during  the  venographic 
injection  of  contrast  medium  and,  in  particular,  the  use  of  vasoconstrictors 
and/or  temporary  aortic  balloon  obstruction  will  be'  explored  as  technical 
refinements.  The  safety  of  pancreatic  venography  will  be  evaluated,  includ- 
ing the  potential  risk  of  induced  pancreatitis.  Human  autopsy  and  surgical 
specimens  will  be  studied  for  a delineation  of  the  normal  and  pathologic 
anatomy  of  the  pancreatic  venous  system,  a prerequisite  to  future  clinical 
use  of  retrograde  pancreatic  venography. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Pancreas  Cancer  Task  Force 

CRANT  NO.:  CA  19167 

TITLE:  Laparoscopy  in  the  Diagnosis  of  Pancreatic  Cancer 

PRINCIPAL  INVESTIGATOR:  Paul  R.  Salmon 

INSTITUTION:  University  of  Bristol 

Bristol,  England 

ABSTRACT:  Patients  with  suspected  pancreatic  cancer  will  be  subjected  to 

laparoscopy  in  order  to  inspect  and  palpate  the  gland.  Suspicious  areas, 
identified  by  inspection  and  palpation,  will  be  biopsied  under  endoscopic 
control  and  examined  by  cytology  and  histopathology . The  results  of  these 
studies  will  be  compared  with  other  investigations  of  the  pancreas  and  an 
assessment  will  be  made  of  the  accuracy  of  cancer  diagnosis  by  this  technique 
and  of  the  patients'  prognosis  during  a follow-up  period. 
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NCI  GRANT  PROJECT  SUKKARY 
AREA:  Pancreas  Cancer  Teak  Force 

GRANT  NO.:  CA  19193 

TITLE:  Pancreatic  Tumor-Associated  Antigens 

PRINCIPAL  INVESTIGATOR:  Michael  0.  Turner 

INSTITUTION:  University  of  Rochester 

Rochester,  NY 

ABSTRACT:  Attempts  will  be  made  to  identify  tumor-associated  antigens  speci- 

fic for  human  pancreatic  cancer  by  immunisation  of  rabbits  with  saline,  KCl 
and  perchloric  acid  extracts  and  membrane  preparations  of  human  pancreatic 
carcinomata.  Antisera  will  be  absorbed  to  remove  antibodies  to  normal  adult 
tissue  Components.  Antibodies  to  tumor-associated  antigens  will  be  detected 
by  immunodiffusion,  radioimmunodiffusion  using  labeled  antibody,  immunofluo- 
rescence microscopy,  or  cross  Immunoelectrophoresis.  To  avoid  confusion  with 
some  previously  recognised  antigens,  the  antisera  produced  will  be  screened 
for  reactivity  with  a panel  of  antigens  including  CEA,  NCA,  KTA  and  alphas- 
fetoprotefn.  If  tumor-associated  antigens  more  specific  for  pancreatic 
cancer  can  be  detected,  attempts  will  be  made  to  isolate  and  characterise 
these  antigens  and  to  develop  radioimmunoassays  for  them  suitable  for  clinical 
testing  in  patients. 
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MCI  GRANT  PROJECT  SUMMARY 
AREA:  Pancreas  Cancer  Task  Force 

GRANT  NO# : CA  19182 

TITLE:  Pancreatic  Carcinoma  in  Continuous  Culture 

PRINCIPAL  INVESTIGATOR:  Adel  A.  Tunis 

INSTITUTION:  University  of  Miami 

Miami,  FL 

ABSTRACT:  In  our  proposed  plan  ve  will  carry  out  detailed  studies  on  human 

pancreatic  carcinoma  in  continuous  culture*  Three  areas  of  investigation 
will  be  pursued:  (1)  The  secretory  function  of  pancreatic  carcinoma  cells 

in  culture  with  specific  emphasis  on  the  secretion  of  fibrinolytic  activity 
and  procoagulants.  (2)  Attempts  will  be  made  to  identify  a tumor- specific 
antigen  and  methods  will  be  devised  for  the  detection  of  this  antigen  and 
its  antibody  in  sera  and  duodenal  aspirates  of  patients  with  pancreatic 
cancer  for  possible  application  in  the  early  diagnosis  of  the  disease.  (3) 
We  will  test  the  response  of  cultured  pancreatic  carcinoma  cells  to  a wide 
variety  of  chemotherapeutic  agents  singly  and  in  various  combinations  for 
possible  therapeutic  applications. 
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NCI  CUNT  PROJECT  SUMMARY 


AREA:  Pathology 

GRANT  NO* : CA  19122 

TITLE:  Computer-Assisted  Evaluation  of  Patient#  with  Cancer 

PRINCIPAL  INVESTIGATOR:  Jane  Oeaforgea 

INSTITUTION:  New  England  Medical  Center  Hoapital 

Boston,  MA 

ABSTRACT:  A family  of  computer  program#  ia  being  deaigned  to  compute  the 

survival  value  of  procedure#  currently  uaed  to  atage  patient#  with  Hodgkin* a 
disease,  and  to  determine  an  optimal  chronological  sequence  of  these  staging 
procedures  for  any  given  patient*  These  programs,  utilising  computational 
techniques  based  upon  concepts  of  decision  theory,  information  theory  and 
s tatistical' analysis , will  comprise  a prototype  for  a computer-based  infor- 
mation system  that  can  be  used  for  any  human  malignancy  for  which  correla- 
tion of  clinical  findings  with  tumor  extent  are  known  and  for  which  signi- 
ficant benefit  is  available  from  therapy  determined  by  extent  of  tumor* 


NCI  GRANT  PROJECT  SUMMARY 


AREA:  Pathology 

GRANT  NO.:  CA  15125 

TITLE:  Computer-Assisted  Classification  of  Acute  Leukemia 

PRINCIPAL  INVESTIGATOR:  11100188  F.  Necheles 

INSTITUTION:  New  England  Medical  Center  Hospital 

Boston,  MA 

ABSTRACT:  The  primary  objective  of  this  proposal  is  to  establish  objective 

and  quantitative  morphological  parameters  for  the  subdivision  of  classical 
varieties  of  acute  leukemia.  Computer-oriented  image  processing  techniques,' 
developed  at  this  institution  for  chromosome  analysis  and,  more  recently^ 
for  an  automatic  white  blood  cell  scanner  and  analyzer  will  be  adapted  for 
the  analysis  of  leukemic  cells.  Slides  from  40  children  with  acute  lympho- 
blastic leukemia  will  be  scanned,  the  images  of  100  leukemic  cells  from  each 
recorded,  and  the  digitized  images  analyzed  using  cell  size,  color  and  tex- 
ture parameters  developed  for  leukocyte  analysis  and  identification.  The 
resulting  quantitative  morphological  data  will  be  analyzed  for  significant 
correlation  with  clinical  data  including  clinical  response  to  specific  therapy, 
overall  survival  and  cure  expectancy.  Once  developed,  these  techniques  can 
be  extended  to  the  field  of  acute  myeloblastic  leukemia  where  clinical  results 
are  relatively  poor  and  vrtiere  many  different  combinations  of  therapy  exist. 

The  overall  goal  is  to  develop  objective  criteria  which  may  help  to  identify 
those  patients  who  will  (or  will  not)  respond  to  a given  mode  of  therapy. 
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NCI  GRANT  PROJECT  SUMMARY 


AREA:  Pathology 

GRANT  NO.:  CA  18044 

TITLE:  Pathology  Center  for  Lymphoma  Clinical  Studies 

PRINCIPAL  INVESTIGATOR:  Henry  Rappaport 

INSTITUTION:  City  of  Hope  Medical  Center 

Duarte,  CA 

ABSTRACT:  It  is  the  objective  of  this  project  to  maintain  a pathology 

reference  center  and  repository  and  nine  regional  centers  for  the  purpose 
of  rendering  diagnostic  and  research  support  to  cooperative  clinical  studies 
pertaining  to  the  therapy  of  malignant  lymphomas.  The  pathology  reference 
center  and  the  regional  centers  are  headed  by  pathologists  who  have  special- 
ized in  the  diagnosis  and  study  of  neoplastic  diseases  of  the  lymphoret icular 
system  and  are  making  a joint  effort  to  improve  and  refine  the  criteria  for 
diagnosis  and  classification  of  these  neoplastic  diseases,  thus  to  assure 
the  validity  of  the  therapeutic  results  reported  or  to  be  reported  by  their 
clinical  colleagues  engaged  in  therapeutic  clinical  studies.  A number  of 
ancillary  research  projects  closely  related  to  the  primary  aim  represent 
endeavors  to  supplement  the  work  initiated  under  the  auspices  of  the  Hodgkin's 
disease  clinical  therapeutic  trial  study  and  the  lymphoma  clinical  studies. 


36-120  0 - 79  - 57 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Prostate  Cancer  Task  Force 

GRANT  NO.  : CA  15502 

Tin.f.:  Search  for  a "Virogene1'  in  Prostatic  Tissues  and  Fluids 

PRINCIPAL  INVESTIGATOR:  William  A.  Carter  ' 

INSTITUTION:  Roswell  Park  Memffrtat "Institute 

Buffalo,  NY 

ABSTRACT:  Studies  will  be  directed  toward  finding  --  in  human  normal,  hyper- 

plastic, and  neoplastic  prostatic  tissues  and  short-term  explant  cultures  — 
presence  of  viruses,  their  subcomponents- or  their  expressed  functions 
vt  th  properties  analogous  to  those  of  known  oncogenic  viruses  of  other  species. 
In  this  end,  we  will  employ  modern  qualitative  and  quantitative  approaches 
u TjnUcular  biology,  biochemistry  and  electron  microscopy  such  as  mole- 
r u 1 a r hybridization  of  cellular  nucleic  a^ids  with  viral  RNA , detection  in 
pro static  tissues  of  reverse  transcriptase  and  — characteristic  for  tumor 
viruses  --  high  molecular  weight  RNA,  accompanied  by  ultrastructural  and 
functional  definitions  of  viral  particles  induced  in  prostatic  explant  cul- 
tures by  halogenated  pyrimidines.  In  addition,  we  will  use  highly  purified 
human  interferon  to  distinguish  between  classes  of  inducible  viral  particles 
well  as  to  determine  its  antiproliferative  potential  against  prostatic 

Cr  tlS. 

Our  findings  would  have  far-reaching  implications  for  the  etiology  of 
hunan  prostatic  cancer  and  for  new  practical  approaches  toward  the  prevention 
and  possible  treatment  of  neoplastic  diseases  in  man. 


best  copy  available 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Prostate  Cancer  Task  Force 

GRANT  NO. : CA  18748 

TITLE:  Immunochemical  Studies  of  Prostatic  Acid  Phosphatase 

PRINCIPAL  INVESTIGATOR:  Byung-Kil  Choe 

INSTITUTION:  Wayne  State  University 

Detroit,  MI 

ABSTRACT:  The  pro'static  acid  phosphatase  (PAP)  is  a promising  immunological 

marker  enzyme  for  prostate  carcinoma  cells.  The  objectives  of  our  investi- 
gations are  to  define  the  antigenic  specificity  of  PAP  in  relation  to  acid 
phosphatases  of  other  tissue  origin  and  to  develop  immunoassay  methods  for 
PAP  to  aid  the  diagnosis  of  prostate  cancer.  We  have  introduced  innovations 
in  the  PAP  purification  procedure  which  is  suitable  for  immunochemical 
studies  of  this  enzyme.  We  have  established  the  immunochemical  identity  of 
electrophoretic  (or  chromatograph ic ) isozyraic  forms  of  the  PAP.  Antigenic 
specificity  of  the  PAP  and  the  kinetics  of  PAP-anti-PAP  antibody  interactions 
were  studied  in  detail.  We  have  developed  counterimmunoelectrophoretic 
assay  and  radioimmunoassay  for  the  PAP  in  the  biological  fluids  and  immuno- 
fluorescence technique  for  PAP-secret ing  cells.  These  techniques  were  applied 
to  the  determination  of  serum  and  bone  marrow  PAP  levels  and  to  the  identifi- 
cation of  prostate  carcinoma  cells  metastasized  to  the  lymph  nodes  and  bone 
marrow.  Further  studies  on  the  antigenic  structure  of  PAP  and  immunoassays 
of  PAP  are  in  progress. 
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NCI  GRANT  PROJECT  SUMMARY 


AREA: 


Prostate  Cancer  Task  Force 


CRANT  NO.:  CA  15126 

TITLE:  Acid  and  Alkaline  Phosphatases  in  Prostatic  Cancer 

PRINCIPAL  INVESTIGATOR:  Tsann  M.  Chu 


INSTITUTION:  Roswell  Park  Memorial  institute 

Buffalo,  NY 

i 

ABSTRACT:  The  objectives  of  this  proposed  research  are:  (l)  to  measure 

acid  phosphatase,  alkaline  phosphatase  activities  and  isoenzymes  of  alkaline 
phosphatase  in  the  sera  of  prostatic  cancer  patients  who  are  in  the  chemo- 
therapy trials;  (2)  to  offer  uniform  laboratory  results  for  c linicopatholo- 
gical  correlation  between  serum  acid  phosphatase,  alkaline  phosphatase 
activities,  its  isoenzyme  patterns  and  patients'  clinical  information,  in 
order  to  evaluate  the  efficacy  of  chemotherapy;  (3)  to  establish  a serum 
bank  from  patients  with  prostatic  cancer. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Prostate  Cancer  Task  Force 

GRANT  NO.:  CA  15437 

TITLE:  Antigen(s)  Markers  in  Diagnosis  of  Prostatic  Cancer 

PRINCIPAL  INVESTIGATOR:  Tsann  M.  Chu 

INSTITUTION:  Roswell  Park  Memorial  Institute 

Buffalo,  NY 

ABSTRACT:  The  overall  objective  of  this  project  is  to  isolate  and  purify 

antigen  markers  from  human  prostatic  cancer  tissue.  The  tumor  markers  will 
be  characterized  in  their  immunological  and  biochemical  properties  and  a 
'tonparison  will  be  made  with  the  other  known  antigens  from  other  tissue.  A 
rad ioimmunoass'ay  will  be  developed  for  tumor  antigen  markers  in  blood  and 
urine  and/or  prostatic  fluid  from  patients  with  prostate  cancer.  Usefulness 
of  the  assay  as  a marker  of  response  to  treatment  and  of  monitoring  the 
recurrence  of  disease  in  prostatic  cancers  by  follow-up  of  patients,  and 
establishing  an  immunological  method  for  detection  of  prostatic  cancer  is  the 
ultimate  goal  of  this  project. 

So  far  we  have  isolated  and  characterized  tumor  antigens  from  other 
tissues.  Tumor  antigen  markers  have  also  been  isolated  from  prostatic 
fluids  and  prostatic  glands  (normal,  benign  and  malignant).  The  objective 
for  this  current  year  is  to  purify  these  tumor  antigen  markers  and  to 
develop  an  assay  procedure  (radioimmunoassay)  for  their  measurement  in 
patients*  blood  and  other  body  fluids. 
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NCL  GRANT  PROJECT  SUMMARY 
AREA:  Prostate  Cancer  Task  Force 

GRANT  NO.:  CA  18032 

TITLE:  Scanning  Microscopy  of  Prostatic  Cancer 

PRINCIPAL  INVESTIGATOR:  John  F.  Gaeta 

INSTITUTION:  Roswell  Park  Memorial  Institute 

Buffalo,  NY 

ABSTRACT:  Scanning  microscopy  study  of  prostate  disease  with  emphasis  on 

appearances  of  cell  surfaces  and  comparison  between  normal  and  neoplastic 
glandular  tissue.  Study  intended  to  bring  out  architectural  differences 
that  may  be  significant  regarding  origin  and  spread  of  prostatic  cancer. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Prostate  Cancer  Task  Force 

GRANT  NO.:  CA  16736 

TITLE:  Enzymes  in  Diagnosis  and  Staging  of  Prostatic  Cancer 

PRINCIPAL  INVESTIGATOR:  John  T.  Grayhack 

INSTITUTION:  Northwestern  University 

Chicago,  IL 

ABSTRACT:  The  purpose  of  this  study  is  twofold;  namely,  (1)  to  evaluate 

the  usefulness  of  enzyme  determination  in  expressed  prostatic  fluid  in  iden- 
tifying patients  with  a high  risk  of  carcinoma  of  thA  prostate;  and  (2)  to 
attempt  to  clarify  the  natural  history  of  carcinoma  of  the  prostate  and  to 
determine  the  value  of  various  clinical  procedures  to  identify  the  stage  of 
the  disease  prior  to  institution  of  therapy.  In  an  attempt  to  achieve  the 
first  objective,  lactic  dehydrogenase  (LDH)  isoenzyme,  leucine  aminopeptidase , 
and  glucose-6-pho9phate  dehydrogenase  determinations  are  being  carried  out 
in  the  expressed  prostatic  fluid  of  patients;  the  results  of  the  prostatic 
fluid  studies  are  being  correlated  with  the  clinical  and  pathologic  diagnosis 
of  prostatic  pathology.  In  an  attempt  to  achieve  the  second  objective, 
patients  with  a histologic  diagnosis  of  carcinoma  of  the  prostate  are  sub- 
jected to  serum  acid  and  alkaline  phosphatase  determinations  and  bone  X-ray 
and  scan  studies.  If  these  sre  negative  or  equivocal,  pelvic  lymph  node 
excisional  biopsy  is  carried  out  and  the  nodes  subjected  to  histological 
study.  In  addition,  random  pelvic  marrow  blood  aspiration  is  performed; 
the  aspirated  blood  is  subjected  to  acid  phosphatase  and  LDK  isoenzyme  deter- 
mination. Simultaneous  enzyme  determination  is  carried  out  on  systemic 
blood.  The  studies  described  above  are  being  accomp.1  ished  at  this  time. 

LDH  isoenzymes  have  been  determined  in  293  specimens.  Techniques  for  the 
other  enzyme  determination  in  prostatic  fluid  have  just  been  developed.  The 
lymph  node-bone  marrow  studies  have  been  carried  out  in  20  patients  to  date. 
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NCI  CRANT  PROJECT  SUMMARY 
AREA:  Prostate  Cancer  Task  Force 

CRANT  NO.:  CA  17208 

TITLE:  GS  Antigen  in  Prostatic  Cancer 

PRINCIPAL  INVESTIGATOR:  Phyllis  D.  Kind 

INSTITUTION:  George  Washington  University 

Washington,  DC 

ABSTRACT:  P30  antigen  has  been  detected  in  the  prostate  of  castrated  mice 

by  three  immunological  methods:  complement  fixation,  rocket  Immunoelectropho- 

resis, and  radioimmunoassay.  The  antigen  has  not  been  detected  in  extracts 
of  prostate  from  sham-operated  animals.  Experiments  designed  to  determine 
the  length  of  time  after  castration  required  for  appearance  of  P30  and  to 
investigate  the  role  of  hormones  in  controlling  expression  of  this  antigen 
are  in  progress. 
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NCI  GRANT  PROJECT  SUMMARY 
AREA:  Prostate  Cancer  Task  Force 

GRANT  NO. : CA  20118 

TITLE:  Ultrasonography  in  the  Evaluation  of  Prostatic  Cancer 

PRINCIPAL  INVESTIGATOR:  Martin  I.  Resnick 

INSTITUTION:  Wake  Forest  University 

Winston-Salem,  NC 

ABSTRACT:  Prostatic  ultrasonography  will  be  carried  out  in  addition  to  the 

usual  diagnostic  studies  on  patients  evaluated  for  symptoms  of  bladder  outlet 
obstruction.  The  scanning  technique  will  be  evaluated  with  regard  to  three 
aspects  of  prostatic  cancer:  (1)  to  diagnose  early  carcinoma  in  patients 

with  seemingly  clinically  benign  disease;  (2)  to  utilize  the  technique  as  a 
method  of  accurately  staging  the  extent  of  the  tumor  locally;  and  (3)  to 
evaluate  patients  treated  hormonally  for  advanced  disease  in  order  to  accu- 
rately detect  disease  regression  and  reactivation.  Prostatic  ultrasonography 
will  be  carefully  compared  with  the  clinical  and  histological  diagnosis  so 
that  positive  and  negative  correlations  can  be  made. 
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Mr.  Rogers.  Dr.  Carter. 

Mr.  Carter.  We  have  recently  had  quite  a study  on  mammog- 
raphy. Will  you  tell  us  when  that  began  and  when  it  was  reduced 
in  scope  and  why. 

Dr.  Upton.  Dr.  Costlow,  would  you  care  to  sketch  the  history  of 
the  program. 

Dr.  Costlow.  Yes.  Thank  you,  Dr.  Upton. 

To  clarify  the  situation,  this  was  really  not  a study;  it  was  a 
demonstration  program  in  the  area  of  screening. 

Mr.  Carter.  Yes. 

Dr.  Costlow.  That  was  begun  in  the  midpart  of  1973. 

Mr.  Carter.  How  many  patients  were  examined  with  mammog- 
raphy? 

Dr.  Costlow.  In  this  program  there  have  been  enrolled  281,000 
women. 

Mr.  Carter.  Have  they  all  been  examined? 

Dr.  Costlow.  They  have  all  been  examined  once;  a substantial 
number  twice. 

Mr.  Carter.  Recently  you  reduced  the  scope  of  this  program. 
Why? 

Dr.  Costlow.  Pardon? 

Mr.  Carter.  You  are  not  continuing  this  in  full  force  any  more; 
is  that  correct? 

Dr.  Costlow.  The  program  is  in  its  fourth  year  of  a 5-year 
program  and  we  propose  to  continue  to  its  completion  on  the  basis 
of  advice  from  four  major  outside  advisers. 

Mr.  Carter.  At  the  same  level? 

Dr.  Costlow.  Yes,  at  the  same  level. 

Dr.  Upton.  Is  it  not  correct  that  the  guidelines  were  changed? 

Dr.  Costlow.  Yes,  to  exclude  certain  women  under  age  50  from 
routine  screening.  There  have  been  considerable  changes  in  the 
program. 

Mr.  Carter.  That  is  what  I wanted  to  know  about.  You  forgot  to 
tell  me  about  those.  Why  were  these  changes  made? 

Dr.  Costlow.  They  were  made  as  a result  of  the  investigations 
that  Dr.  Upton  had  referred  to  with  regard  to  the  concern  over 
risks  to  radiation  in  mammography. 

Mr.  Carter.  As  a result  of  this  mammography  program,  do  you 
think  we  may  well  have  caused  cancer  of  the  breast  in  many  of 
these  women? 

Dr.  Costlow.  That  is  difficult  to  anwer  because  of  the 

Mr.  Carter.  Difficult  to  answer;  in  other  words  you  do  not  know 
whether  you  did  or  not.  You  have  exposed  281,000  women  to  three 
rads.  Was  that  the  average  amount? 

Dr.  Costlow.  The  average  amount  per  examination  today  is  less 
than  one-half  rad. 

Mr.  Carter.  Let’s  see  now.  You  have  reduced  the  dose  recently, 
but  I believe  originally  it  was  about  3 rads  according  to  Dr.  Upton’s 
statement? 

Dr.  Costlow.  No.  Two  rads. 

Mr.  Carter.  I stand  corrected.  I was  one  rad  off.  Two  rads  are 
the  same  as  2,000  millirads,  of  course? 

Dr.  Costlow.  Yes. 
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Mr.  Carter.  Was  there  a fear  because  of  the  sensitivity  of  breast 
tissue  that  you  would  or  probably  could  have  caused  cancer? 

Dr.  Costlow.  Based  on  those  estimates. 

Mr.  Carter.  Yes,  sir.  And  so  you  reduced  the  dose  as  a result  of 
this,  not  only  the  rads  but  the  scope  of  your  study;  is  that  not 
correct? 

Dr.  Costlow.  That,  is  correct. 

Mr.  Carter.  Yes,  sir.  You  know  we  cannot  point  the  finger  at 
anyone  many  times  but  we  have  a power  in  our  hands,  the  extent 
of  which  we  know  not.  We  do  not  know  how  far  it  goes.  Perhaps  we 
ourselves  are  causing  cancer,  and  in  thfs  case,  thousands  of 
cancers. 

Do  you  have  any  figures  to  show  how  many  of  these  281,000 
women  you  have  examined,  who  do  have  cancer  today,  did  not  have 
it  when  you  first  checked  them? 

Dr.  Costlow.  No,  sir,  I. do  not.  I do  not  know  that  there  is  any 
way  to  really  estimate  that. 

Mr.  Carter.  You  have  a record.  Surely  you  are  studying  that. 
You  will  have  those  figures,  won’t  you? 

Dr.  Costlow.  From  the  radiation  levels  used  in  this  program  I 
think  from  a statistical  point  of  view  it  would  be  very  difficult  to 
isolate  any  particular  case  of  cancer  that  arose  in  this  program  as 
a result  of  X-rays. 

Mr.  Carter.  You  know  that  certain  cases  of  breast  cancer  ap- 
peared. You  could  take  a statistically  equivalent  number  and  com- 
pare them  and  see  whether  the  increase  was  statistically  signifi- 
cant. You  know  yourself  that  you  did  receive  criticism  about  this 
program  and  that  you  changed  it;  is  that  not  correct? 

Dr.  Costlow.  Yes;  that  is  correct. 

Mr.  Carter.  I wanted  to  be  sure  about  that. 

I understand  that  you  can  reduce  the  number  of  roentgens  when 
you  do  a CAT  scan  from  6 to  2,  and  for  a catheterization  from  30  to 
20  roentgens.  You  can  bring  that  down,  is  that  correct? 

Dr.  Upton.  I would  hope  that  improvements  in  apparatus  would 
enable  us  to  reduce  the  exposure  associated  with  cardiac  catheter- 
ization, yes. 

Mr.  Carter.  Could  you  also  reduce  the  level  of  radiation  in 
obtaining  a CAT  scan? 

Dr.  Upton.  Yes,  sir.  I would  hope  again  that  improvements  in 
apparatus  will  reduce  those  levels  in  the  future. 

Mr.  Carter.  Yes,  sir.  What  has  been  the  effect  of  the  injection  of 
radioactive  iodine  131? 

Dr.  Upton.  Iodine  131  has  been  shown  in  experimental  animals 
to  produce  tumors  of  the  thyroid  gland.  In  the  treatment  of  pa- 
tients for  thyroid  cancer  with  large  doses  of  iodine  131  that  destroy 
the  thyroid,  there  have  been  observed  increases  in  incidence  of 
leukemia  in  treated  populations. 

Mr.  Carter.  You  tell  it  like  it  is,  Doctor.  We  have  many  tools  but 
we  have  to  use  them  wisely  and  well  and  we  must  be  especially 
careful  at  the  outset.  We  started  this  technique  in  about  1942,  is 
that  correct? 

Dr.  Upton.  With  radioiodine? 

Mr.  Carter.  Yes. 

Dr.  Upton.  Yes,  I believe  that  does  go  back  to  the  early  1940’s. 
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Mr.  Carter.  We  have  treated  600,000  patients  with  radioactive 
iodine  and  you  tell  us  that  this  does  destroy  the  thyroid  when  it  is 
treated  for  cancer  in  heavy  doses.  In  lesser  doses  it  may  cause 
tumors  or  it  may  cause  leukemia.  I like  your  frankness,  it  is 
refreshing. 

Have  you  done  studies  on  the  use  of  X-ray  for  cervical  cancer? 
Do  you  have  any  results  on  the  effects  of  this  treatment? 

Dr.  Upton.  There  have  been  studies  supported  by  the  Institute 
into  the  possible  tumor-causing  effects  of  radiation  in  the  treat- 
ment of  cervical  cancer.  Studies  have  been  conducted  under  the 
auspices  of  the  Harvard  School  of  Public  Health,  and  to  my  knowl- 
edge these  studies  have  not  revealed  cancer  induction.  One  would 
have  supposed  that  the  irradiation  of  the  pelvic  region  might  have 
induced  leukemia,  since  this  complication  has  been  observed  at 
lower  radiation  dose  levels  in  women  who  were  treated  for  men- 
strual bleeding.  It  is  my  understanding  with  the  larger  doses  used 
in  the  treatment  of  cervical  cancer  an  excess  of  leukemia  has  not 
been  noted. 

One  should  not  infer  from  this  that  the  radiation  is  without 
cancer-inducing  effects.  Rather,  I think  the  circumstances  of  expo- 
sure in  this  situation  may  be  peculiar.  In  this  situation,  one  is 
giving  very  large  doses  to  relatively  small  volumes  of  marrow,  and 
we  know  from  the  wealth  of  evidence  that  the  dose-incidence  rela- 
tionship may  rise  to  a maximum  and  then  come  down  as  the  dose 
is  increased  further. 

Mr.  Carter.  Thank  you,  Doctor. 

Really  in  this  case  I would  believe  that  from  what  you  say  the 
benefit-cost  ratio  is  favorable.  Cancer  of  the  cervix  is  a very  serious 
disease,  and  this  treatment  has  been  extremely  effective.  No  doubt 
it  does  outweigh  the  disabilities  which  might  occur.  Of  course, 
there  have  been  cases  where  radiation  was  used  for  enlarged  ton- 
sils with  rather  disastrous  effects,  and  for  cases  of  acne,  and  so  on. 

Dr.  Upton.  Yes.  We  would  refer  to  those  situations  as  malignant 
treatment  for  benign  disease.  We  would  strongly  argue  against  the 
use  of  radiation  in  such  conditions. 

Mr.  Carter.  Yes,  sir.  I would  agree  with  you  very  much  on  that. 
I would  hope  that  X-ray  is  no  longer  used  to  treat  acne  or  enlarged 
tonsils. 

Do  you  think  they  are  still  used? 

Dr.  Upton.  To  my  knowledge;  these  applications  have  been 
thrown  into  disrepute  and  are  no  longer  practiced  in  this  country. 

Mr.  Carter.  For  many  years? 

Dr.  Upton.  Yes. 

Mr.  Carter.  What  do  you  think  about  the  use  of  thermolumines- 
cent dosimeters  by  X-ray  technicians  or  physicians  or  even  patients 
who  are  repeatedly  X-rayed? 

~ Dr.  Upton..  The  thermoluminescent  dosimeter  is  enormously 
helpful  in  that  it  can  provide  a relatively  precise  measure  of  the 
radiation  dose  and  is  a simple,  small  device  that  allows  the  radi- 
ation field  to  be  well  mapped.  I would  certainly  endorse  the  use  of 
this  system  of  dosimetry  for  patients  and  radiation  workers  as  a 
means  of  measuring  their  exposures  and  recording  their  exposure 
histories. 
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Mr.  Carter.  Is  NCI  spending  enough  money  researching  the 
health  effects  of  ionizing  radiation? 

Dr.  Upton.  This  is  a question  that  we  are  seeking  to  examine 
now  through  a working  group  formed  expressly  for  that  purpose. 
Since  the  mid-1950’s  the  mayor  effort  in  the  study  of  radiation 
effects,  including  radiation  carcinogenesis,  has  taken  place  through 
programs  sponsored  by  the  Department  of  Energy.  We  now  are 
reexamining  the  situation,  and  I think  it  is  fair  to  say  that  .we  will 
intensify  our  effort  here  in  coming  years. 

Mr.  Carter.  What  about  the  use  of  diathermy;  do  you  have  any 
ill  effects  from  that? 

Dr.  Upton.  Diathermy  apparatus  can,  of  course,  if  used  incorrect- 
ly, give  rise  to  tissue  damage  through  excessive  heating.  These 
effects  have  been  well  documented. 

Mr.  Carter.  What  causes  the  heating? 

Dr.  Upton.  It  is  the  absorption  of  the  microwave  radiation  and 
the  resulting  excitation  of  the  molecules  of  matter  in  the  tissues. 

Mr.  Carter.  Resistance  causes  the  heat;  is  that  correct? 

Dr.  Upton.  That  is  correct.  The  resistance  of  tissue. 

Mr.  Carter.  Do  you  think  this  technique  is  safe? 

Dr.  Upton.  It  certainly  must  be  used  carefully  to  avoid  the 
thermal  damage  we  spoke  about.  There  is  now  concern  about  other 
kinds  of  effects,  genetic  effects,  carcinogenic  effects.  This  is  a new 
set  of  problems  which  deserves  very  careful  attention.  We  still  do 
not  know  what  the  long-term  effects  may  be  of  low  levels  of  micro- 
wave  radiation. 

Mr.  Carter.  Have  you  had  any  difficulty  getting  records  of  indi- 
viduals exposed  to  radiation? 

Dr.  Upton.  I would- like  to  ask  Dr.  Boice  if  he  would  care  to 
comment  on  this.  He  is  an  epidemiologist  and  has  dealt  with  this 
problem  himself  many  times. 

Dr.  Boice.  I think  it  is  true  that  today  we  are  having  more 
difficulty  in  getting  access  to  certain  government  records  than  we 
did  in  the  past.  In  1972  I began  a followup  study  of  tuberculosis 
patients  who  had  received  multiple  chest  fluoroscopies.  At  that 
time  we  had  access  to  the  IRS  system  of  records  to  locate  patients 
who  were  treated  many  years  in  the  past.  We  also  had  more  access 
to  social  security  records  in  obtaining  notifications  that  patients 
were  still  alive  based  on  their  social  security  number. 

It  takes  a lot  longer  now  to  obtain  permission  from  hospitals  to 
access  patient  records  for  followup  studies.  Permission  can  be  ob- 
tained but  there  are  a lot  more  regulations  and  restrictions  than  in 
the  past,  which  f think  are  justified  in  terms  of  confidentiality  and 
privacy.  But  I think  it  is  true  that  it  is  more  difficult  to  conduct 
followup  studies  of  patients  who  have  been  treated  in  the  past  with 
radiation. 

Mr.  Carter.  Sometimes  I do  not  know  whether  it  is  justified  or 
not  to  keep  those  but  as  long  as  the  true  intent  of  the  privacy  law 
is  kept,  I think  it  is  very  necessary  to  have  access  to  these. 

By  the  way,  you  brought  up  an  interesting  subject  regarding  the 
fluoroscopy  and  the  patients  who  were  treated  with  pneumothorax. 
Could  you  describe  the  effects  of  fluoroscopy  on  these  patients  in 
the  followup?  What  happened  to  them? 
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Dr.  Boice.  Yes.  We  evaluated  over  1,000  women  who  had  re- 
ceived multiple  chest  fluoroscopies  during  the  1930’s  and  1940's. 
They  had  received;  on  average  over  100  chest  examinations,  and 
their  average  breast  dose  was  ISO  rads  of  radiation.  We  did  detect  a 
significant  excess  of  breast  cancer  relating  to  these  procedures.  The 
excess  was  about  a 70-percent  increase  over  what  was  observed  in  a 
comparison  group.  The  comparison  group  of  700  women  had  re- 
ceived other  treatments  for  tuberculosis  and  did  not  have  an  excess 
breast  cancer  risk. 

Mr.  Carter.  Then  there  is  a definite  excess.  Do  you  have  the 
percentage  or  rate  of  increase? 

Dr.  Boice.  There  was  a 70-percent  excess. 

Mr.  Carter.  What  tissue  in  the  body  is  the  most  susceptible,  and 
the  most  easily  provoked  by  radiation  to  become  cancerous? 

Dr.  Upton.  I would  think  the  female  breast  is  now  that  tissue. 
This  represents  a new  point  of  view.  In  the  1950’s  the  National 
Academy  of  Sciences  Committee  on  the  Biological  Effects  of  Atomic 
Radiation  evaluated  the  existing  data  very  thoroughly  at  that  time, 
and  there  was  no  mention  then  of  cancer  of  the  breast  as  a compli- 
cation of  radiation  in  the  dose  range  below  1,000  rads.  Emphasis 
was  given  to  leukemia  exclusively. 

In  1962,  the  United  Nations  Scientific  Committee  reevaluated 
the  available  data,  and  added  thyroid  cancer  to  leukemia.  Only  in 
the  latter  half  of  the  1960’s  and  early  1970’s  did  the  comparably 
high  risk  of  the  female  breast  become  evident.  I think  we  would 
now  say  that  the  risk  of  breast  cancer  exceeds  the  risk  of  radiation- 
induced  cancers  of  any  other  tissue  of  the  body. 

Mr.  Carter.  Yes,  sir.  Of  course  pelvimetry — X-rays  of  the  pelvis, 
were  used  many  times  years  ago.  Would  you  have  any  statement  as 
to  what  percentage  of  those  fetuses  so  examined  later  developed 
leukemia  or  other  forms  of  cancer? 

Dr.  Upton.  The  National  Academy  of  Sciences  Committee  on 
Biological  Effects  of  Ionizing  Radiation,  in  its  1972  report,  drew 
attention  to  the  high  risks  that  have  been  inferred  to  exist  in  the 
unborn  child  exposed  to  diagnostic  levels  of  radiation  in  the  moth- 
er’s womb.  The  risk  estimates  held  the  incidence  of  leukemia  and 
all  other  childhood  cancers  to  be  increased  about  50  percent  by  a 
diagnostic  exposure  in  utero,  to  a dose  of  the  order  of  one  rad. 

So,  if  one  thinks  in  terms  of  relative  risks,  this  relative  risk  of  a 
50-percent  increase  with  a dose  of  the  order  of  a rad,  makes  the 
tissues  in  the  fetal  stage  more  sensitive  than  at  any  other  stage  in 
life.  Viewed  in  that  context,  certainly  the  fetus  is  more  radiosensi- 
tive to  carcinogenesis  than  the  adult  female  breast. 

Mr.  Carter.  What  is  the  latent  period  between  exposure  and 
occurrence  of  leukemia? 

Dr.  Upton.  The  average  latent  period  for  the  development  of 
leukemia  in  the  fetus  was  estimated  to  be  somewhere  in  the  region 
of  a couple  of  years.  Again,  the  cancers  developing  in  childhood 
appear  to  develop  early,  and  as  childhood  ranges  into  puberty,  and 
adolescence,  the  excess  of  cancers  seems  to  diminish,  even  to  disap- 
pear. But  the  latency  is  very  much  shorter  with  the  childhood 
cancers  than  with  the  cancers  of  adult  life.  In  adult  life,  leukemia 
is  thought  to  have  an  average  latency  of  perhaps  5 years — cancer 
of  the  breast,  a latency  of  perhaps  10  to  15  years  or  longer. 
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Mr.  Carter.  Yes,  sir.  There  is  one  other  question.  What  is  your 
feeling  about  Dr.  Radford’s  testimony  to  our  subcommittee  that  the 
current  occupational  exposure  limits  should  be  reduced  to  500  mil- 
lirads? 

Dr.  Upton.  I understand  Dr.  Radford’s  concern,  Dr.  Carter.  I 
think  the  question  as  to  what  level  of  occupational  risk  is  accept- 
able must  involve  the  weighing  of  risk  and  benefit;  it  must  involve 
consideration  of  the  circumstances  within  the  industry  under 
which  the  risks  occur.  I think  I would  agree  with  Dr.  Radford  that 
society  should  not  condone  any  risks  that  can  be  feasibly  and 
reasonably  avoided.  Whether  in  fact  the  occupational  standards  are 
too  high  or  too  low  is  not  a question  that  I can  readily  answer  in 
the  context  of  this  discussion,  because  there  are  too  many  other 
factors  that  have  to  be  considered. 

Mr.  Carter.  What  types  of  leukemia  are  caused  by  radiation? 

Dr.  Upton.  To  my  knowledge,  all  forms  of  leukemia  except  leuke- 
mia of  the  chronic  lymphocytic  type  have  been  observed  to  be 
increased  in  irradiated  populations. 

Mr.  Carter.  Chronic  lymphocytic.  That  would  not  include  acute 
lymphocytic? 

Dr.  Upton.  No,  sir. 

Mr.  Carter.  Of  course,  these  are  difficult  to  classify.  Is  it  easier 
to  tell  acute  lymphocytic  from  acute  histocytic? 

Dr.  Upton.  No;  that  can  be  difficult,  because  the  immature  blood 
cells  are  difficult  to  classify,  but  chronic  lymphocytic  leukemia  is 
not  a disease  that  represents  a serious  diagnostic  difficulty.  I think 
that  with  the  very  careful  followup  that  has  been  given  to  the 
atomic  bomb  survivors,  patients  treated  in  Great  Britain  for  rheu- 
matism of  the  spine  (ankylosing  spondylitis),  and  other  irradiated 
population  groups,  had  there  been  an  increase  in  the  chronic  lym- 
phocytic form,  it  would  have  been  noted  in  at  least  one  of  those 
studies.  I think  this  is  an  interesting  observation,  because  it  em- 
phasizes that  not  only  is  there  a difference  in  the  susceptibility  to 
radiation  carcinogenesis  among  different  tissues,  but  also  among 
the  cells — even  within  the  bone  marrow  or  the  hemopoietic 
system — different  types  of  cancer  may  have  evolved  through  differ- 
ent mechanisms.  One  cannot  treat  all  forms  of  cancer  in  exactly 
the  same  way  in  arriving  at  estimates  of  risk. 

Mr.  Carter.  I notice  your  therapeutic  remissions  last  a long  time 
in  these  cases. 

Dr.  Upton.  Yes,  there  have  been  very  heartening  advances  in  the 
treatment  of  leukemia  and  lymphoma. 

Mr.  Carter.  Thank  you. 

Dr.  Upton.  Thank  you. 

Mr.  Rogers.  Thank  you. 

Mr.  Preyer. 

Mr.  Preyer.  Thank  you. 

We  appreciate  the  testimony  of  all  of  you  today.  I would  like  to 
ask  Dr.  Upton  or  any  of  you  a question  not  related  to  your  medical 
testimony  today,  but  I think  it  is  an  important  one.  I am  the 
chairman  of  a subcommittee  which  has  jurisdiction  over  the  Priva- 
cy Act  and  over  the  Freedom  of  Information  Act.  I would  like  to 
ask  you  to  describe  some  of  the  difficulties  under  the  Privacy  Act 
that  you  might  be  having  in  trying  to  get  records  that  are  needed 


for  epidemiological  research.  If  you  would  rather  do  that  more 
extensively  in  the  record,  that  would  be  fine,  but  I think  this  is  a 
problem  that  is  of  real  concern  to  us. 

Dr.  Upton.  Thank  you,  Mr.  Preyer.  I think  it  would  be  helpful  if 
we  could  provide  for  the  record  a detailed  discussion  of  this  prob- 
lem area.  Certainly,  I think  none  of  us  see  the  Privacy  Act  as 
intending  to  hamper  legitimate  medical  research.  The  question,  of 
course,  is  how  to  allow  access  for  legitimate  purposes  without  in- 
fringing on  the  privacy  and  the  rights  of  the  individual.  This  is  an 
area  I nave  not  worked  in  myself.  Again,  perhaps  Dr.  Boice  would 
care  to  offer  comments,  since  he  has  dealt  with  these  problems  in 
his  own  research  work. 

[The  following  information  was  received  for  the  record:] 
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DIFFICULTIES  UN ICR  THE  PRIVACY  ACT 


There  is  a vital  need  for  specific  information  on  cancer 
risks  in  man,  information  that  can  come  only  from  studies  of  man 
himself.  Whether  our  concern  is  with  the  hazards  of  the  workplace# 
of  our  diet#  of  certain  aspects  of  medical  care#  of  our  personal 
habits,  or  of  changes  in  our  environment,  we  look  to  studies  of 
man  to  identify  and  measure  the  risks  entailed. 

The  study  of  a particular  factor  for  its  potential  contri- 
bution to  the  burden  of  human  cancer  requires  linking  the  records 
of  individuals  in  systematic  fashion#  usually  over  time  periods 
measured  in  decades,  and  minimizing  the  opportunity  for  bias  to 
operate  through  self-selection.  A cohort  of  individuals  might 
be  defined,  for  example,  as  those  on  the  payroll  of  a plant 
engaged  in  a specific  chemical  process#  subdivided  as  to  exposure 
to  the  chemical#  and  followed  long  enough  to  determine  whether 
deaths  from  a specific  form  of  cancer  were  sufficiently  in  excess 
of  expectation  to  infer  that  the  particular  chemical  might  be 
carcinogenic. 

At  a time  when  the  demand  for  information  on  cancer  risks 
is  growing,  and  it  is  recognized  that  even  small  risks  at  the 
level  of  the  individual  have  important  social  and  economic 
implications,  we  should  be  developing  information  systems  based 
initially  on  the  extensive  data  already  gathered  by  Federal 
agencies  for  other  purposes,  and  strengthening  these  systems  with 
other  data  not  now  routinely  collected.  In  fact,  we  are  not  doing 
this  at  all.  We  are  retreating  from  the  challenge  to  do  more  with 
the  information  in  hand  and  accepting  new  restraints  on  access  to 
needed  records  of  individuals  in  the  name  of  personal  privacy. 

Thus  a conflict  has  arisen  between  two  important  social  goals# 
one  to  provide  the  information  needed  to  decide  social  policy, 
the  other  to  protect  personal  privacy.  With  effects  on  human 
health  increasingly  seen  as  influential  factors  in  decisions  on 
energy  and  the  environment,  we  find  that  we  lack  the  information 
systems  that  would  generate  the  quantitative  data  on  carcinogenic 
risks  that  we  need. 

Epidemiologists  of  the  National  Cancer  Institute  are  experiencing 
difficulties  in  gaining  access  to  records  for  their  studies  of 
specific  risk  factors,  and  some  of  these  difficulties  are  increasing 
as  the  emphasis  on  personal  privacy  spreads  throughout  government 
and  the  private  sector  as  well.  An  interpretation  of  the  Privacy 
Act  of  1974  led  to  the  termination  of  the  address  search  service 
provided  by  the  Internal  Revenue  Service  to  medical  investigators; 
subsequently,  restrictions  were  written  into  the  Tax  Reform  Act 
of  1976  that  put  the  service  beyond  their  reach.  The  service  had 
provided  medical  investigators  with  current  address  and  date  of 
last  tax  return,  information  of  the  utmost  importance  in  any 
follow-up  study  in  which  further  information  must  be  obtained 
directly  from  the  individuals  under  study,  and  helpful  also  in 
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determining  survival.  Again,  after  passage  of  the  Privacy  Act, 
hospitals  of  the  Veterans  Administration  found  themselves  unable 
to  contribute  information  to  the  cancer  registries  supported  by 
the  NCI  as  part  of  Its  Collaborative  Program  for  Cancer  Surveillance, 
Epidemiology,  and  End  Results  Report  (SEER  Program).  The 
population-based  registries  of  the  SEER  Program  are  relied  upon 
for  information  on  incidence,  for  epidemiologic  studies,  and  for 
monitoring  the  effectiveness  of  cancer  diagnosis  and  therapy. 

To  serve  their  purpose,  every  case  of  cancer  in  the  designated 
area  must  be  registered,  checked  for  duplication,  and  followed 
for  survival.  Without  the  input  of  VA  hospitals  in  a registration 
area  the  entire  effort  is  frustrated.  Efforts  to  resolve  this 
problem  are  continuing  but  the  solution  is  not  yet  at  hand. 

Many  studies  require  access  to  individual  medical  records, 
and  increasingly  hospitals  are  unwilling  to  honor  investigators' 
requests  for  copies  or  extracts  needed  for  particular  studies. 

Even  private  hospitals,  not  subject  to  the  Privacy  Act,  cite  the 
Privacy  Act  as  the  deterrent.  In  addition  to  a widespread  mis- 
understanding of  the  precise  scope  of  the  Act,  there  has  been  a 
movement  in  state  legislatures  to  enact  privacy  legislation  at 
the  state  level,  modelled  on  the  Federal  Act.  Where  patient 
consent  has  been  obtained  these  difficulties  are  easily  overcome, 
but  obtaining  patient  consent  is  often  impractical,  and  in  a 
large  study  may  be  impossible. 

In  mortality  follow-up  studies,  especially  of  worker  cohorts, 
the  National  Cancer  Institute  relies  primarily  on  the  Social 
Security  Administration  for  information  on  the  fact  of  death, 
including  date  and  place.  Mortality  tracing  for  research  purposes 
is  not  an  integral  part  of  the  mission  of  the  Administration, 
enjoys  no  high  priority  in  scheduling,  and  does  not  make  use  of 
all  the  SSA  data  that  an  investigator  would  want.  Typically,  a 
large  number  of  the  names  in  any  cohort  will  be  returned  to  the 
investigator  with  the  statement  that  no  evidence  of  death  was 
seen  and  that  death  cannot  be  presumed.  Most  of  the  people  will 
be  alive,  and  their  SSA  earnings  record  would  show  this,  but  such 
information  of  survival  is  not  provided  to  the  investigator  who 
must  then  use  other  means  to  determine  survival  or  mortality. 

Othet  means  are  expensive  and  involve  far  more  invasion  of  privacy 
than  a check  of  SSA  files.  It  should  be  possible,  also,  for 
investigators  to  use  SSA  earnings  records  to  indicate  duration 
of  employment  in  an  industry  to  refine  the  exposure  classification 
of  the  individual,  but  this  information  is  also  beyond  the  reach 
of  the  medical  investigator. 

In  studying  particular  industries  or  plants,  investigators 
may  be  able  to  get  payroll  information  from  individual  companies 
or  membership  lists  from  unions  in  order  to  define  cohorts  for 
follow-up.  Where  these  approaches  are  not  applicable,  it  should 
be  possible  to  define  rosters  on  the  basis  of  quarterly  earnings 
reports  submitted  to  the  SSA  in  the  appropriate  time  period. 

Information  on  specific  occupation,  needed  for  more  refined 
classification  of  workers  as  to  exposure,  is  often  very  difficult 
to  obtain  or  inaccessible  in  a large  study.  The  Bureau  of  the 
Census  has  the  best  systematic  data,  but  these  are  not  available 
to  the  medical  investigator.  The  SSA  does  not  collect  information 
on  specific  occupation,  but  the  Internal  Revenue  Service  does, 
and  the  integration  of  those  data  with  the  SSA  information  on 
industry  would  greatly  enhance  the  potential  for  making  pre- 
liminary estimates  of  health  effects  of  hazards  of  the  workplace. 
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Dr.  Boice.  I can  give  one  specific  example.  That  involves  the 
Internal  Revenue  Service.  Just  a few  years  ago  we  were  able  to 
access  this  resource  to  determine  whether  persons  were  alive  or 
not,  and  what  their  current  address  might  be.  By  doing  this  we 
were  able  to  locate  large  numbers  of  patients  nationwide,  which  is 
essential  when  studying  low-dose  effects,  whether  for  radiation  or 
any  environmental  exposures.  Today  we  .do  not  have  access  to  the 
IRS  to  do  research.  This  is  one  result  of  the  Privacy  Act  that  has 
hindered  our  research  somewhat. 

Mr.  Preyer.  Well,  our  subcommittee  would  appreciate  very  much 
any  comments  you  would  like  to  make  about  problems  you  are 
having  with  it,  and  also  any  recommendations  that  you  have  on 
how  to  deal  with  the  problem  that  would  improve  the  situation, 
while,  at  the  same  time,  considering  individual  privacy  rights.  I 
might  ask  one  question  on  your  statement  which  may  have  been 
covered  by  this  time.  I was  impressed  that  you  are  proceeding  with 
proper  caution,  and  that  you  are  recognizing  there  is  a problem  of 
risk  against  benefits.  And  on  the  benefit  side  of  things,  the  prog- 
ress we  are  making  in  alternative  forms  of  treatment  would  have 
considerable  bearing.  I wondered  if  you  had  any  further  comments 
on  how  realistic  alternative  techniques  such  as  ultrasound,  biologi- 
cal markers  in  the  bloodstream,  are;  how  close  we  are  to  haying  a 
viable  alternative? 

Dr.  Upton.  Thank  you,  Mr.  Preyer.  I think  Dr.  Pomerance  has 
indicated  that  we  would  hope  to  be  conducting  a clinical  trial  of 
ultrasound  approaches  to  breast  cancer  detection  which  might  pro- 
vide an  alternative  to  X-ray  memmography.  I think  he  said  we 
would  hope  to  be  able  to  get  that  trial  underway  within  a year.  So 
we  may  be  close  to  an  alternative  there,  depending  on  how  the 
trial  turns  out.  At  least  the  techniques,  in  theory,  appear  to  have 
promise.  We  are  looking  extensively  into  the  use  of  immunological 
markers,  as  tests  for  cancer  of  the  breast  and  for  cancer  of  the 
bowel.  I think  it  is  still  too  soon  to  promise  that  we  are  close  to  an 
alternative  there.  But  the  work  is  going  well.  We  have  promising 
opportunities  to  explore.  I think  there  is  reason  to  hope  that  with 
further  effort  we  may  indeed  find  immunological,  hormonal,  and 
biochemical  markers.  I do  not -see  them  tomorrow,  but  within  a 
decade  we  may  indeed  have  a variety  of  such  tests  which,  used 
together,  may  be  extraordinarily  helpful  in  diagnosis  and  detection. 

Mr.  Preyer.  So  on  the  ultrasound  technique,  we  may  know  some- 
thing, we  may  have  some  indication  on  that  within  a year? 

Dr.  Upton.  We  may  be  able  to  begin  the  clinical  trial  within  a 
year.  How  long  do  you  think  it  would  take  to  come  to  an  evalua- 
tion? 

Dr.  Pomerance.  Approximately  2 or  3 years  after  onset,  after  we 
begin  seeing  patients  with  these  new  pieces  of  equipment. 

Mr.  Preyer.  Thank  you  very  much. 

Mr.  Rogers.  Dr.  Upton,  would  you  let  us  know  in  the  record 
what  research  is  presently  being  funded  by  the  Institute  which 
may  increase  our  knowledge  of  the  health  effects  of  medical  and 
dental  diagnostic  X-ray  exposure,  both  good  and  bad,  the  levels  of 
funding,  number  of  personnel  involved  and  the  initial  results? 

Dr.  Upton.  We  would  be  happy  to  do  so,  Mr.  Chairman. 

[The  following  information  was  received  for  the  record:] 
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Health  Effects  of  Low-Level  Radiation 

The  National  Cancer  Institute  is  spending  approximately  $5  million  on  research 
into  the  health  effects  of  low-level  radiation.  This  figure  includes  both  intramural 
and  extramural  activities  in  epidemiology  and  carcinogenesis.  Not  included  in  this 
figure  is  the  support  for  the  Cancer  Control  Breast  Cancer  Detection  Demonstration 
projects  (BCDDP)  nor  support  for  the  Radiologic  Physics  Centers  which  monitor  the 
BCDDP  mammography  equipment. 

NCI  has  four  epidemiologists  on  staff  who  are  involved  in  radiation  effects  re- 
search. In  addition  to  the  four  professionals,  several  support  staff  spend  part  of  their 
time  involved  in  these  activities.  Staff  in  other  programs  serve  as  project  officers  on 
grants  and  contracts. 

The  attached  table  illustrates  some  of  the  epidemiology  studies  underway  and  the 
results  of  them. 


NATIONAL  CANCER  INSTITUTE 


TITLE 

1.  Breast  cancer  following  multiple 
chest  fluoroscopies 


a.  Interaction  of  Radiation  with 
breast  cancer  risk  factors 


2.  Childhood  exposure  to  radioactive 
iodine  (RAI) 


3.  Radiotherapy  for  cervical  cancer 


**.  Hyperthyroidism  treated  vith  RAI 


5.  Secondary  primary  neoplasms  after 
ovarian  cancer 


RESULTS 

A 78$  increased  risk  of  breast  cancer  was 
observed  among  the  exposed.  Young  women 
were  found  to  be  at  greater  radiogenic  risk 
than  old.  The  risk  was  present  at  the  end 
of  U5  years  of  observation.  Cumulative  low 
dose  fractions  carried  the  same  risk  as  a 
single  exposure  of  the  same  total  dose.  No  i 
risk  was  detected  among  women  over  30  at 
exposure . 

Meoarche  and  pregnancy  were  found  to  be 
times  of  particular  radiosensitivity. 

Though  not  significant,  women  possessing 
multiple  risk  factors  appeared  more  sensitive 
to  irradiation. 


ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH 
RADIOGENIC  CANCER  STUDIES 
MEDICAL  EXPOSURES 


POPULATION  STUDIED 

101*7  female  TB  patients  repeatedly 
fluoroscopically  examined  between 
1930-195**  and  717  unexposed  comparison 
patients  in  Massachusetts 


Questionnaire  responses  and  medical 
record  data  of  above  population 


6500  children  who  received  thyroid 
uptake  tests  with  1-131,  6500  thyroid 
function  test  controls,  6500  siblings 


27,300  women  treated  with  radium, 
x-rays  or  both,  2,700  surgical 
patients.  International  study 
involving  29  centers  and  10  countries 

100**  TAxnen  therapeutically  treated  with 
1-131,.  2lUU  surgically  treated  women  at 
Mayo  Clinic  19^-1968 


Survey  of  70  medical  centers  and  SEER 
registries  to  evaluate  carcinogenicity 
of  alkylating  chemotherapy  and 
irradiation 


Study  population  being  obtained.  Preliminary 
analysis  of  1st  1000  exposed  show  only  1 
thyroid  malignancy,  suggesting  low  radiation 
risk.  Thyroid  cancer,  nodules,  and  hypo- 
thyroidism to  be  evaluated. 

Preliminary  results  Indicate  no  leukemia 
risk — possibly  due  to  high  doses  delivered 
to  small  volume  of  bone  marrow  'sterilizing* 
cells.  Re-activation  being  considered. 

Preliminary  mortality  analysis  suggests  no 
radiation  risk.  However,  followup  short 
and  morbidity  analysis  to  be  done.  More 
followup  being  done  by  FDA/BRH.  NCI  to 
assist  with  analysis. 

Possible  excess  colon  and  bladder  cancer 
associated  with  large  radiation  exposures. 
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Mr.  Rogers.  In  the  breast  cancer  detection  program,  how  many 
centers  do  we  have  currently  operating? 

Dr.  Costlow.  Twenty-seven  centers  are  currently  operating. 

Mr.  Rogers.  Do  they  all  operate  under  the  same  methods,  same 
rules? 

Dr.  Costlow.  Yes,  sir,  they  do.  We  have  a uniform  manual  of 
procedures  and  operations. 

Mr.  Rogers.  How  long  has  that  been  the  situation? 

Dr.  Costlow.  That  has  been  the  situation  at  least  since  February 
of  1977,  when  the  first  copy  of  the  work  scope,  which  was  actually 
a contract  requirement  rather  than  guidelines,  was  put  into  the 
field. 

Mr.  Rogers.  How  long  were  the  guidelines  uniform  before  that? 

Dr.  Costlow.  The  whole  program,  from  its  inception,  has  been  a 
kind  of  evolutionary  thing.  I think  the  very  nature  of  demonstra- 
tion programs  causes  that  kind  of  flexibility.  There  were  uniform 
protocols  as  guidelines  established  at  the  outset.  Perhaps  Dr.  Pom- 
erance  could  comment  more  on  those,  because  he  was  involved  in 
the  beginning,  but  as  of  early  1977  we  did  have  uniform  ones  set 
down. 

Mr.  Rogers.  That  was  because  it  was  a requirement  of  the  con- 
tract. 

Dr.  Costlow.  Yes. 

Mr.  Rogers.  In  other  words,  you  just  did  not  leave  it  to  the 
judgment  of  those  involved. 

Dr.  Costlow.  No. 

Mr.  Rogers.  You  said  you  had  to  agree  to  this  in  the  contract  if 
we  fund  you. 

Dr.  Costlow.  That  is  right. 

Mr.  Rogers.  Which  was  not  necessarily  carried  out,  then,  by 
those  centers  in  the  beginning  of  the  program. 

Dr.  Costlow.  Na  I think  there  were  specific  contract  require- 
ments, that  they  were  developed  into  a more  uniform  procedure 
over  a period  of  a couple  of  years  before  they  were  actually  insti- 
tuted as  a contract  work-scope. 

Mr.  Rogers.  Were  you  telling  me  that  all  of  those  centers  had 
uniform  practices  before  the  contract  requirement  of  February 
1977? 

Dr.  Costlow.  Well,  no.  In  the  very  beginning  they  did  not  have 
uniform  ways  of  reporting.  There  was  a uniform  way  of  doing  the 
examinations. 

Mr.  Rogers.  Why  was  it  at  Georgetown  they  were  exposing  them 
to  three  times  the  recommended  maximum  dosage? 

Dr.  Costlow.  Early  on,  the  centers  for  radiological  physics  only 
got  involved  with  this  program  in  1975,  that  is  their  first  report. 
The  centers  for  radiological  physics  were  not  involved  at  the  very 
inception  of  the  program.  It  was  only  then  we  began  to  look  at 
those  things  through  the  centers. 

Mr.  Rogers.  Seventeen  were  producing  radiation  levels  that  were 
ominously  high.  So  there  was  not  much  uniformity,  I do  not  think 
we  could  claim,  was  there? 

Dr.  Costlow.  No,  there  was  not  uniformity  in  that  respect,  be- 
cause there  was  no  monitoring  in  the  beginning  through  those 
centers. 
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Mr.  Rogers.  Although  you  had  guidelines. 

Dr.  Costlow.  There  were  guidelines. 

Mr.  Rogers.  Did  the  guidelines  go  to  exposure  levels? 

Dr.  Costlow.  No,  they  did  not.  I think  the  guidelines  in  the  very 
beginning  were  relatively  vague,  in  the  sense  that  they  described 
the  techniques  to  be  used  as  medically  acceptable. 

Mr.  Rogers.  But  now  what  do  you  do? 

Dr.  Costlow.  Now  we  have  specific  guidelines  with  specific  limi- 
tations on  the  radiation  dosage,  knowing  we  can  monitor  these 
things  on  a biweekly  basis.  With  annual  comprehensive  surveys  of 
all  the  equipment,  we  can  and  have  done  that  in  fact  as  an  actual 
contract  requirement.  • 

Mr.  Rogers.  In  other  words,  the  only  way  you  could  get  this 
brought  about  and  changed  was  to  require  it  in  the  contract. 

Dr.  Costlow.  That  is  correct. 

Mr.  Rogers.  Now,  are  there  any  guidelines  or  ways  of  enforcing 
these  guidelines  for  screening  programs  that  are  not  affiliated  with 
the  National  Cancer  Institute. 

Dr.  Costlow.  That  probably  goes  beyond  the  purview  of  our 
program.  We  have  confined  our  efforts  to  this  project. 

Mr.  Rogers.  So  there  is  no  way  for  you  to  know  about  the  others; 
is  that  right? 

Dr.  Costlow.  That  is  right. 

Mr.  Rogers.  Is  there  any  reporting  from  the  nonfunded  NCI 
programs  to  you? 

Dr.  Costlow.  No,  sir,  but  we  have  an  interagency  agreement 
with  the  Bureau  of  Radiological  Health,  have  shared  with  them 
our  knowledge  about  this  program,  and  have  shared  through  our 
centers  for  radiological  physics  the  developed  technology  for  meas- 
uring X-ray  exposure  and  through  their — BRH — BENT  program 
and  others  get  into  the  area  of  radiation  beyond  this  program. 

Mr.  Rogers.  What  line  of  communication  do  you  have  with  the 
nonaffiliated  screening  centers?  How  many  of  those  exist?  Do  we 
know? 

Dr.  Costlow.  We  really  do  not  know  that.  The  only  communica- 
tion we  would  have  is  just  by  the  dissemination  of  the  information 
we  have  in  our  own  in  terms  of  guidelines  and  indicate  that  our 
own  program  is  following  these  specific  guidelines. 

Mr.  Rogers.  So  as  far  as  we  know  there  may  be  screening 
programs  going  on  that  are  still  giving  three  times  exposure  rates. 

Dr.  Costlow.  I think  that  is  a possibility,  although 

Mr.  Rogers.  What  responsibility  has  the  National  Cancer  Insti- 
tute, not  only  for  controlled  programs,  but  for  prevention-of-cancer 
programs?  Is  that  not  also  yours?  As  I recall,  we  wrote  that  into 
the  act. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes. 

Mr.  Carter.  If  you  will  yield  on  that,  it  appears  that  this  is 
really  a local  problem,  the  whole  thing,  the  way  I see  it.  I regret  it. 

Mr.  Rogers.  Could  you  answer  the  question? 

Dr.  Costlow.  I am  sorry— would  you  repeat  the  question? 

Mr.  Rogers.  Would  the  reporter  read  the  question? 

[The  reporter  read  the  record  as  requested.] 
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Dr.  Costlow.  Yes,  we  do  have  responsibility  for  prevention  pro- 
grams, that  is  true. 

Mr.  Rogers.  That  is  what  I wonder  now.  If  these  centers  are 
conducting  screening  programs,  do  we  have  any  responsibility  to 
help  prevent  women  under  50  being  exposed  and  excessive  radi- 
ation being  used  in  the  mammography  program? 

Dr.  Costlow.  Yes,  I certainly  think  we  do. 

Mr.  Rogers.  What  are  we  doing  to  carry  it  out?  You  did  not  even 
know  how  many  such  screening  programs  there  were. 

Dr.  Upton.  May  I try  an  answer  to  this? 

Mr.  Rogers.  Certainly. 

Dr.  Upton.  The  27  breast  cancer  detection  demonstration  proj- 
ects are,  in  our  view,  model  programs  that  are  an  effort  to  provide 
models  for  others  to  follow.  The  centers  for  radiological  physics,  in 
collaboration  with  the  Bureau  of  Radiological  Health  and  its 
BENT — breast  exposure  nationwide  trends — program  according  to 
Dr.  Pomerance,  now  do  involve  over  80  percent  of  the  mammog- 
raphy equipment  in  the  country.  So,  there  is  in  fact  through  this 
mechanism  an  effort  underway  to  bring  the  techniques  used  for  X- 
ray  examination  of  the  breast  into  some  sort  of  conformity  with  the 
best  of  modern  methods  today. 

There  is  clearly  some  difference  in  purview  here  between  the 
National  Cancer  Institute  and  the  Bureau  of  Radiological  Health. 
The  Bureau  of  Radiological  Health  sees  its  role  as  having  to  do 
with  guidelines  for  medical  practitioners  at  large.  Clearly  the 
breast  cancer  demonstration  projects  which  were  started  in  the 
Cancer  Institute  gave  us  new  experience  that  must  be  the  basis  for 
the  improvement  of  techniques  on  the  national  level.  And  the 
efforts  of  our  Division  for  Cancer  Control  and  Rehabilitation  are 
intended,  indeed,  to  bring  about  as  quickly  as  possible  reduction  of 
radiation  dosage  to  the  minimum  and  restriction  of  the  mammo- 
graphic  procedures  to  those  in  whom  the  benefit  can  be  expected  to 
outweigh  the  risk,  and  then  to  disseminate  this  information  for 
national  use. 

Mr.  Rogers.  And  what  means  do  we  have  to  see  that  those 
nonaffiliated  screening  groups  are  carrying  out  the  guidelines?  Do 
we  have  any  mechanism? 

Dr.  Upton.  The  Bureau  of  Radiological  Health  has  been  survey- 
ing and  monitoring.  So  I think  that  information  is  available  to  us.  I 
regret  to  say  I do  not  know  what  that  information  shows  at  the 
present  time. 

Mr.  Rogers.  What  has  the  Cancer  Institute  done  to  contact  the 
Bureau  of  Radiological  Health  to  see  that  this  is  brought  about? 

Dr.  Upton.  We  have  been  meeting  regularly  with  the  Bureau  to 
discuss  this  program  and  related  issues. 

Mr.  Rogers.  But  would  you  put  in  for  the  record  what  has 
happened,  the  discussions  held,  what  actions  have  been  taken? 

Dr.  Upton.  Be  happy  to. 

[Testimony  resumes  on  p.  926.] 

[The  following  information  was  received  for  the  record:] 
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NATIONAL  INSTITUTES  OF  HEALTH  INTERAGENCY  AGREEMENT 

There  Is  close  liaison  and  exchange  of  Information  among  NCI,  BRH , and 
the  Center  for  Radiological  Physics  (CRP)  supported  by  DCCR.  The  CRPs 
have  shared  newly-developed  technology  and  Instrumentation  for  measuring 
radiation  exposure  that  are  now  being  applied  by  BRH  in  the  Breast 
Exposure:  National  Trends  (B.E.N.T.)  program.  This  effort  is  being 

accomplished  through  State  Health  Departments  which  now  include  voluntary 
participation  by  42  States.  It  Is  anticipated  that  all  50  States  will 
eventually  participate. 
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* Interagency  Agreement 
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Bureau  of  Radiological  Health  of  the  CAN  No  7-8423282  ($150,000) 
Food  and  Drug  Administration  Subobject  Class  29. IT 

12720  Twinbrook  Parkway  Doc.  No.  YICN70602 


Rockville,  Maryland 


See  Billing  Instructions 


50,000 


Division  of  Cancer  Control  t Rehab? 1i 
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November  I,  1976 


The  Agency  agrees  to  furnish  and  deliver  all  the  supplies  and  perforin  all' 
the  services  set  forth  in  the  attached  Special  Provisions,  for  the  consider 
atlon  stated  stated  herein.  The  rights  and  obligations  of  .the  parties  of 
this  Agreement  shall  be  subject  to  and  governed  by  the  Special  Provisions.; 
To  the  extent  of  any  inconsistency  between  the  Special  Provisions  and  any  j 
Specifications  or  other  provisions  which  are  made  a part  of  this  contract,, 
by  reference  or  otherwise,  the  Special  Provisions  shall  control  . • 
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The  Bureau  of  Radiological  Health  (BWf)  of  the  Food  and  Drug  Administration 
(FDA)  conducts  a national  program  to  reduce  unnecessary  exposure  of.  the 
population  to  ionizing  and  nonionizing  radiations.  To  this  end,  the 
Bureau’  (1)  develops  criteria  and  reconmends  standards  for  safe  limits 
of  radiation  exposure,  (2)  develops  methods  and  techniques  for  controlling 
and  reducing  radiation  exposure,  (3)  plans  and  conducts  research 
to  determine  health  effects  of  radiation  exposure,  (4)  provides  technical 
assistance  to  agencies  responsible  Cor  radiological  health  control 
programs,  (5)  develops  and  disseminates  rcccxnnendations  and  educational 
programs  concerning  medical  radiation  practices,  and  (6)  conducts 
en  electronic  product  radiation  control  program  to  protect  the  public 
health  and  safety. 

• , ..  * • * 

Because  ionizing  and  nonionizing  radiations  are  useful  modalities  in  the 
diagnosis  and  treatment  of  many  types  of  cancer,  and  because  the  National 
Cancer  Institute  (NCI)  is  responsible  for  developing  techniques  for  the 
diagnosis,  treatment,  and  control  of  cancor  which  may  involve  increased 
radiation  exposure  of  the  public , which  itself  may  increase  cancer  risk, 
continued  cooperation  is  necessary  between  FDA  and  NCI  in  order  to 
Identify  and  quantify  radiation  exposure  problems  associated  with  these 
techniques  and  to  support  programs  to  minimize  unnecessary  radiation 
exposure  and  maximize  benefit.  Because  of  continuing  Oltlt  activities 
in  the  estimation  and  reduction  of  the  radiation  exposure  required 
to  obtain  diagnostic  information,  it  is  essential  that  continuing 
collaboration  with  NCI  on  these  matters  be  established. 
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ARTICLE  I 

SUBSTANCE  OF  THE  AGREEMENT 

A.  GENERAL  • 

Whereas,  the  Food  and  Drug  Administration  (FDA),  hereinafter  referred 
to  as  the  "Agency/1  and  the  Division  of  Cancer  Control  and 
Rehabilitation  (DCCR) , National  Cancer  Institute  (NCI),  National 
Institutes  of  Health  (NIH),  hereinafter  referred  to  as  the  "Sponsor," 
desire  to  enter  Into  an  Agreement  for  the  support  of  nationwide 
activities  to  reduce  unnecessary  patient  exposure  from  mammography 
and  to  Improve  Image  quality;  and 

Whereas,  the  work  and  services  to  be  conducted  by  the  Agency  under  this 
.Agreement  will  be  performed  on  a two  (2)  year  basis.  Establishment 
of  program  support  activities  for  the  Hammography  Quality  Assurance 
Program,  nationwide  Implementation  through  collaboration  with  State 
. and  local  radiological  health  agencies,  and  development  of  more 
comprehensive  quality  assurance  procedures  and  test  tools  will 
require  approximately  one(1)  year,  and  expansion  of  program  activities 
Including  Implementation  of  Improved  followup  procedures  wfU 
require  approximately  one  (1)  additional  year,  totaling  a two  (2) 


year  program. 
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ft*  OBJECTIVE  * The  Agency  is  to  provide  State  end  local  readlological 
health  agencies  with  program  support  for  the  implementation  of 
the  Mammography  Quality  Assurance  Program;  to  make  available 
training  for  professionals  (State  surveyors,  medical  physicists, 
technologists,  radiologists)  In  quality  assurance  procedures; 
to  develop  and  field  test  tools  for  the  reduction  of  unnecessary 
patient  exposure  and  the  Improvement  of  Image  quality. 

NOV,  THEREFORE,  the  parties  do  agree  as  follows: 

ARTICLE  II 

DESCRIPTION  OF  WORK  v 

• , 

A.  During  FY  77  FOA  shall:  ..  . .1 

1.  provide  sufficient  support  for  State  and  local  radiological  health 
agencies  to  Implement  the  Mammography  Quality  Assurance  Program. 

This  will  Include  the  following  Items. 

a.  dosimetry  cards  and  TLD  support  for  both  Initial  screening 
and  subsequent  mailings  of  TLD*s. 

b.  compilation  .and  analysis  of  the  data. 

c.  training  of  State  surveyors  by  FOA  personnel  In  mammography 
survey  techniques  and  recommended  quality  assurance  procedures  for 

facilities. 
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provide  tw  followup  survey  kits  for  each  FOA  region  *o  be  used 
In  diagnosis  and  correction  of  apparent  processing  and  beam  quality 
errors. 

3.  develop  a mammography  survey  protocol  for  State  and  local  radiological 
health  personnel!  Including, x-ray  generator  and  processing  parameters 
which  should  be  measured!  appropriate  test  tools,  and  acceptable 
limits  of  variation.  Work  conducted  by  Centers  for  Radiologic  Physics 
(CRP's)  and  other  Interested  parties  will  be  considered  during  the 
development  of  these  procedures.  " ~~~ 

A.  develop. and  field  test  facility  based  quality  assurance  procedures 
and  test  tools  (Including  a phantom)  In  order  to  assess  and  maintain 
Image  quality  In  alt  mammographlc  facilities.  Work  conducted  by  CRP's 
and  other  Interested  parties  will  be  considered  during  the  development  of 
these  procedures. 

5.  produce  training  materials,  such  as  written  manuals,  video  tapes, 
self- learning  packages,  etc..  Illustrating  mammography  survey  techniques 
and  mammography  quality  assurance  procedures  to  be  used  in  the  Instruction 
of  Federal,  State,  local,  and  other  radiological  * personnel . 

6.  conduct  a training  course  for  the  FOA  Regional  Radiological  Health 
Representatives  to  act  as  an  Interface  with  State  programs  and  to 
conduct  direct  training  of  State  personnel  through  training  sessions 
at  Regional  meetings  and  in  individual  States,  as  necessary. 

7.  appoint  a Project  Review  Committee  (PRC),  Including  members 
nominated  by  the  Sponsor,  which  will  meet  periodically  to  review 
progress  of  the  Agreement. 
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8.  win  tain  liaison  with  appropriate  Task  Croups  of  the  CHP's  In  order 
facilitate  consideration  of  their  work  in  Agency  programs. 

B.  During  FT  78  FDA  shall: 

1.  continue  program  support  and  training  activities  for  remaining 
States  to  implement  the  Mammography  Quality  Assurance  Program. 

2.  update  followup  survey  kits  and  improve  protocols  for  followup 
surveys  with  quality  assurance  procedures  and  test  tools  which  have 

.been  developed.  Additional  followup  survey  kits  will  be  made  available 
to  State  programs. 

3.  provide  for  dissemination  of  program  results  and  developed  quality 

assurance  procedures  and  test  tools  to  mammography  facilities  and 

physicists  through  additions  to  the  Radiological  Health  Sciences 

* • 

Learning  Laboratory,  training  packages  for  radiologic  technologists, 
and  other  training  materials,  as  appropriate. 

4.  update  membership  of  PRC  as  appropriate. 

5.  maintain  liaison  with  appropriate  Task  Groups  of  the  CRP*s  in 
order  to  facilitate  consideration  of  their  work  in  Agency  programs. 

C.  NCI  shall: 

1,  provide  for  transfer  of  any  pertinent  information  and  technology 
from  NCI  research  and  control  activities. 

2.  provide  for  the  coordination  of  the  six  CRP’s  to  serve  as  a 
•*'  scientific  resource  in  the  development  and  implementation  of  the 

marrmography  quality  assurance  programs. 
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ARTICLE  III 
PERIOD  OF  PERFORMANCE 

Performance  of  this  Agreement  shall  begin  on  November  1*  1 976,  and  shall  not 
extend  beyond  September  30,  1978  unless  otherwise  modified.  Initiation 
of  the  Mammography  Quality  Assurance  Program  In  approximately  one-half  of  * 
the  Radiological  Health  Agencies  (approximately  $ per  quarter  beginning 
January  I,  1377)  and  the  development  and  field  testing  of  quality  assurance 
procedures  and  test  tools  will  be  completed  by  September  30,  1977* 

Initiation  of  the  program  In  the  remaining  Radiological  Health  Agencies 
(dependent  upon  State  capabilities),  Improvement  and  expansion  of 
followup  surveys,  and  dissemination  of  Information  developed  on  quality 
assurance  procedures  and  test  tools  will  begin  on  or  about  October  1,  1977 
and  will  be  completed  by  September  30,  1978. 

» » • 

ARTICLE  IV 
CONSIDERATION 

A.  for  performance  of  this  Agreement,  the  Sponsor* agrees  to  reimburse  the 
Agency  in  the  estimated  aoout  of  $300,000  . 

8.  Total  funds  currently  available  for  reimbursement  and  allotted  to  this 
Agreement  are  $150,000.  Further  allocation  of  funds  hereunder  will  be 
accomplished  at  the  option  of  the  Sponsor,  depending  upon  the  progress 
and  the  results  of  the  work  and  services  performed  during  FY  77 « and 
consistent  with  the  time  that  approval  to  proceed  with  the  work  proposed 
for  FY  78.  has  been  granted  by  the  Sponsor. 
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C.  ft  Is  estivated  th*  the  amount  of  funds  currently  *. lotted  under  8 
above  will  cover  performance  of  the  work  to  be  accomplished  during 
FY  77»  which  Is  scheduled  to  be  completed  by  September  30,  1377- 

ARTICLE  V 

TECHNICAL  REPORTING 

i 

A.  The  Agency  ihall  submit  to  the  Sponsor's  Project  Officer  five  (5) 
copies  of  a semiannual  progress  reporta  Including  a description  pf 
work  performed  during  the  period  reported. upon,  statistical  summaries 
of grouped  State  data,  ’projections  for  the  following  period,  and 
problems.  If  any,  within  15  days  after  the  reporting  period;  and 
twenty  (20)  copies  of  a comprehensive  final  report  at  the  end  of 

the  Agreement.  _ * * * - * * . 

B.  The  Agency  shall  also  submit  semiannually,  a brief  summary  of  salient 
results  to  date  and  a summary  of  the  final  report  upon  completion  or  .. 
termination  of  the  Agreement. 

C.  In  all  Agency  publications  resulting  from  work  performed  under  the 
Agreement,  the  Agency  shall  acknowledge  support  of  the  National  Cancer 
Institute  under  this  Agreement. 

ARTICLE  VI 
PROJECT  OFFICER 

The  Project  Officer  representing  the  Agency  for  the  purpose  of  this 

A-g^eement  Is  Or.  Ronald  G.  Jans 


36-120  0 - 79  -69 
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the  Project  Officer  r resenting  the  Sponsor  for  the  *pose  of  this 
Agreement  Is  Or.  Winfred  F.  Kalone. 

The  Project  Officer  Is  responsible  for:  (1)  Monitoring  the  Contractor's 
technical  progress,  Including  the  surveillance  and  assessment  of 
performance  and  recommending  to  the  Contracting  Officer  changes  In  re- 
quirements; (2)  Interpreting  scope  of  work;  (3)  performing  technical 
evaluation  as  required;  (4)  performing  technical  Inspections  and 
acceptances  required  by  this  contract;  and  (5),  assisting  the  Contractor 
In  the  resolution  of  technical  problems  encountered  during  performance. 
The  Contracting  Officer  Is  responsible  for  directing  or  negotiating 
any  changes  In  the  terms,  conditions,  or  amounts  cited  In. the  contract*. 

ARTICLE  VII  . 

% \ 

BILLING  PROCEDURES  * 

A.  The  Accounting  Operations  Branch  of  FDA  shall  submit  Standard  Form 

1080  annotated  with  the  Agreement  number  to: 

Contracting  Officer 

Cancer  Control  Contracts  Section 

' ■*  National  Cancer  Institute  * ' 

Blair  8u11ding,  Room  201 
National  Institutes  of  Health 
Bethesda,  Maryland  20014 

B.  Upon  inception  of  the  Agreement,  billing  shall  be  done  on  an  advance 

basis  In  order  to  Insure  timely  obligation  of  funds,  and  will  be 

•“  * * * 

credited  to  FDA  Appropriation  No./  Appropriation  and  Allotment  Numbers 
to  be  supplied  by  FDA/  . . 


BEST  COPY  AVAILABLE 
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. . . # * 

C.  Administrative  t ling  requirements  shall  be  In  « .ordance  with 

GAO  Policy  and  Procedures*  Title  7.  Section  8.4. 


ARTICLE  VIII 
NONEXPENDABLE  PROPERTY 

/ J.  All  items  of  nonexpendable  property  to  be  required  by  the  Agency 
for  use  In  direct  performance  of  this  Agreement,  shall  require  the 
prior  written  approval  of  the  Sponsor's  Contracting  Officer. 

8.  Title  to  all  nonexpendable  property  acquired  under  performance 

of  this  Agreement  shall  vest  and  remain  In  the  Agency. 

* . • . • , 

• • ; ARTICLE  IX 

PATENTS 

The  Agency  will  assume  responsibility  for  protecting  the  interests  of 
the  United  States  Government  in  matters  relating  to  patents. 


BEST  COPY  AVAILABLE 
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Mr.  Rogers.  I would  like  staff  to  query  the  Bureau  of  Radiologi- 
cal Health  find  give  us  a report  as  to  how  many  center  screening 
programs  are  going  on  that  are  not  affiliated  and  what  is  the 
actual  condition  as  to  carrying  out  the  guidelines. 

[The  following  information  was  received  for  the  record:] 

It  has  not  been  determined  how  many  active  screening  centers  exist  for  X-ray 
mammography  outside  NCI  programs.  The  estimated  number  of  mammography 
units  is  about  3,000.  These  units  would  be  used  for  diagnostic  purposes  (where 
symptoms  or  other  indications  for  mammography  exist)  as  well  as  for  routine 
screening  on  an  individual  basis.  It  is  anticipated  that  the  voluntary  program, 
through  the  BRH,  will  be  effective  in  encouraging  the  prudent  use  of  X-ray  mammo- 
graphy and  controlling  the  exposures  to  radiation  by  frequent  surveillance  of  the 
instruments  used.  Even  though  the  program  is  voluntary,  the  early  evidence  indi- 
cates that  the  proportion  of  nonparticipants  is  quite  small. 

Mr.  Rogers.  Should  we  allow  breast  or  other  screening  programs 
which  do  not  follow  the  guidelines? 

Dr.  Upton.  Mr.  Chairman,  in  my  view  if  the  guidelines  have 
been  developed  for  our  screening  projects,  they  are  based  on  what 
we  hope  is  sound  logic,  and  I would  trust,  therefore,  that  the  same 
logic  should  be  applicable  elsewhere,  to  other  institutions  and  other 
programs.  There  may,  of  course,  be  extenuating  circumstances  that 
obstruct  uniform  applicability.  But  if  so,  I am  not  aware  of  them. 

Mr.  Rogers.  It  is  my  understanding  that  there  may  be  4,000  sites 
where  they  have  the  capability,  at  least,  of  conducting  the  screen- 
ing and  tne  diagnostic  testing.  So  we  really  have  a rather  large 
area  to  see  if  guidelines  are  being  followed.  I think  some  action 
should  be  taken.  I hope  you  would  nave  immediate  discussions  with 
the  Bureau  of  Radiological  Health,  and  if  you  should  have  prob- 
lems in  certain  areas,  they  should  be  brought  to  the  attention  of 
the  Congress. 

Would  you  do  that? 

Dr.  Upton.  Yes,  sir,  indeed.  These  discussions  are  proceeding, 
and  we  will  act  on  your  advice. 

Mr.  Rogers.  I notice  here  an  “Urgent  Message,”  I think  you 
probably  may  be  aware  of  this,  put  out  by  ACS/NCI  Screening 
Center  in  New  York  City.  This  is  from  the  Professional  Education 
Department  of  the  American  Cancer  Society.  Are  you  aware  of  this 
bulletin  that  they  put  out? 

Dr.  Costlow.  Yes,  sir. 

Mr.  Rogers.  Do  you  know  about  when  that  was  issued? 

Dr.  Costlow.  I guess  about  a year  and  a half  ago. 

Mr.  Rogers.  Is  it  still  being  issued? 

Dr.  Costlow.  Not  that  I know  of. 

Mr.  Rogers.  Has  there  been  another  bulletin  issued? 

Dr.  Costlow.  The  bulletins  that  have  been  issued  from  the 
Cancer  Society  have  pretty  much  reflected  the  changes  that  we 
have  instituted  in  the  breast  cancer  program. 

Mr.  Rogers.  Because  I notice  that  all  of  these  seem  to  be 
changed  now  from  what  your  latest  requirement  would  be,  because 
you  say  now  you  would  not  want  a woman  under  50  to  have 
mammography  unless  she  had  a history  of  cancer.  This,  I think, 
goes  beyond  that. 

Dr.  Costlow.  Yes,  it  certainly  does  go  beyond  that. 

Mr.  Rogers.  And  also  this  says,  “Yes,  she  should  have  if  at  any 
age  she  has  concern  and  mammography  is  recommended  by  her 
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physician.”  That  is  a rather  broad  guideline,  I would  think,  which 
is  contrary  to  what  you  say  the  guideline  is  that  you  have  put  into 
effect  now. 

Dr.  Upton.  Our  guideline  pertains  to  routine  screening.  We 
would  not  routinely  advise  women  under  50  to  be  screened.  But  if 
the  physician  finds  a reason  to  recommend  it,  we  do  not  want  to 
contravene  the  advice  of  the  physician. 

Mr.  Rogers.  I understand  that.  But  I do  not  know  that  you 
should  say  "if  at  any  age  she  has  concern.”  Is  that  the  basis,  that 
she  has  some  concern,  is  that  the  basis  then  for  the  physician  to 
recommend  it? 

Dr.  Upton.  I would  not  think  that  is  sufficient  basis  alone. 

Mr.  Rogers.  But  that  seems  to  be  rather  a large  loophole  in  the 
guideline.  This  is  evidently  published  by  the  American  Cancer 
Society.  Is  this  still  being  applied  anywhere? 

Dr.  Cosnow.  No,  sir.  As  you  know,  they  are  cosponsors  of  this 
breast  cancer  screening  program  with  us.  They  have  concurred 
with  the  recent  evolutionary  change  that  we  have  had  in  the 
guidelines  as  a result  of  new  information. 

Mr.  Rogers.  So  now  they  also  are  taking  the  position  that 
women  under  50,  unless  they  have  a history  of  cancer,  should  not 
have  a mammography  unless  the  physician  himself  determines  it? 

Dr.  Costlow.  I presume  so,  because  I have  seen  no  evidence  to 
the  contrary  from  their  published  literature.  ' 

Mr.  Rogers.  Have  you  seen  them  publish  any  bulletin  to  that 
effect? 

Dr.  Costlow.  No,  I have  not. 

Mr.  Rogers.  Would  you  let  us  know?  I presume  there  is  rather 
close  liaison. 

Dr.  Costlow.  Yes,  there  is. 

Mr.  Rogers.  Have  you  published  anything  to  go  to  other  centers? 

Dr.  Costlow.  To  our  centers,  yes. 

Mr.  Rogers.  No,  I mean  to  other  centers  as  well. 

Dr.  Cosnow.  No,  we  have  not. 

Mr.  Rogers.  Or  to  physicians,  dentists? 

Dr.  Costlow.  No,  sir. 

Dr.  Upton.  Was  there  not  a report  on  the  breast  cancer  consen- 
sus meeting  which  was  widely  disseminated  and  which  included 
the  new  guidelines? 

Dr.  Costlow.  Yes.  That  is  what  I was  about  to  say.  The  new 
revised  guidelines  that  are  in  use  in  this  program  have  been  widely 
distributed  throughout  the  country,  as  well  as  the  results  of  the 
consensus  panel  tnat  was  held  last  September. 

Mr.  Rogers.  Well,  now,  I understand,  following  the  issuance  of 
the  revised  NCI  guidelines  for  participation  in  the  program,  the 
percentage  of  women  under  age  50  who  were  still  participating  was 
quite  large,  was  it  not? 

Dr.  Costlow.  When  the  guidelines  were  first  revised,  they  did 
include  a few  more  of  the  risk  factors  than  we  now  include. 

Mr.  Rogers.  How  many  were  participating  after  the  revision? 

Dr.  Costlow.  After  that,  the  distribution  of  ages  over  and  under 
50  in  this  program  was  about  half  and  half. 

Mr.  Rogers.  I understand  there  were  about  75  percent  of  women 
under  50  who  were  still  participating  after  the  revision  of  that. 
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Dr.  Costlow.  That  is  correct,  after  the  August  1976  revisions, 
which  were  not  as  tight  as  the  ones  now. 

Mr.  Rogers.  How  many  are  now  participating  under  age  50? 

Dr.  Costlow.  Now  less  than  15  percent,  perhaps  down  to  12  to  14 
percent.  This  is  within  the  expected  range  of  those  who  would  fall 
into  those  risk  categories. 

Mr.  Rogers.  Did  the  Cancer  Society  object  to  any  of  the  tighten- 
ing of  the  regulations? 

Dr.  Costlow.  No. 

Mr.  Rogers.  Any  of  the— I did  understand  that  three  members  of 
NCI  went  to  New  York  and  visited  with  the  American  Cancer 
Society  for  revision  of  the  first  guidelines  and  came  back  and  they 
were  somewhat  relaxed.  Was  that  true? 

Dr.  Costlow.  I am  not  familiar  with  that.  I was  not  involved 
with  that  meeting. 

Dr.  Pomerance.  Mr.  Chairman,  it  is  my  impression  that  there 
may  be  some  discrepancy.  The  statement  that  you  read  from,  I 
believe,  and,  of  course,  1 have  not  seen  it  at  this  moment,  is  a 
statement  that  was  issued  by  the  New  York  City  Division  of  the 
American  Cancer  Society.  It  was  not  issued  by  the  American 
Cancer  Society  and  the  American  Cancer  Society,  as  far  as  I 
know — and  I think  Dick  can  corroborate  that — never  altered  the 
rules  that  were  established  by  the  NCI.  These  were  suggestions,  I 
believe,  of  the  New  York  City  Division  of  the  American  Cancer 
Society. 

Mr.  Rogers.  Yes,  I think  that  is,  that  is  the  American  Cancer 
Society,  the  New  York  City  Division. 

Dr.  Pomerance.  It  is  not  the  American  Cancer  Society.  That 
is 

Mr.  Rogers.  Also,  it  is  the  ACS/NCI  Screening  Center  in  New 
York  City. 

Dr.  Pomerance.  This  may  have  been  issued  individually  by 
them,  but  was  not  issued  by  the  American  Cancer  Society  at  any 
time.  The  American  Cancer  Society  never  indicated  that  it  stood 
behind  those  suggested  regulations,  to  my  knowledge. 

Mr.  Rogers.  Now,  I thought  the  New  York  City  Division  was  a 
part  of  the  American  Cancer  Society. 

Dr.  Pomerance.  It  is. 

Mr.  Rogers.  But  you  distinguish  between  them?  In  other  words, 
someone  operating  and  using  the  name  of  the  American  Cancer 
Society  in  one  State  is  not  the  American  Cancer  Society? 

Dr.  Pomerance.  I do  not  know  what  their  charter  regulations 
are,  Mr.  Chairman,  but  I would  presume  that  situation  is  probably 
correct  as  you  just  described  it. 

Mr.  Rogers.  I would  think  not.  What  would  make  you  think  that 
it  is  not  the  American  Cancer  Society  if  it  says  it  is,  and  it  just 
saw  it  is  the  New  York  Division  of  it? 

Dr.  Pomerance.  Well,  I do  know  that  that  was  issued  by  the  New 
York  City  Division. 

Mr.  Rogers.  Of  the  American  Cancer  Society. 

Dr.  Pomerance.  But  never  received  approval  of  the  American 
Cancer  Society.  My  only  reason  for  responding  in  the  way  that  I 
am,  Mr.  Chairman,  is  to  indicate  to  you  that  the  American  Cancer 
Society  never  took  the  position  that  was  contrary  to  the  National 


929 

Cancer  Institute  in  terms  of  running  the  particular  breast  cancer 
demonstration  projects. 

Mr.  Rogers.  Well,  then,  as  I understand  it,  you  are  saying  that 
although  every  State’s  cancer  society  may  be  issuing  different 
things,  somebody,  somewhere  else  who  calls  themselves  the  Ameri- 
can Cancer  Society  never  did  it. 

Dr.  Pomerance.  Mr.  Chairman,  you  see  I am  putting  myself  in 
the  difficult  position  of  trying  to  defend  everything  that  happens  in 
the  American  Cancer  Society.  I do  not  want  to  do  that.  I am  trying 
to  indicate  to  you  that  the  American  Cancer  Society,  as  such,  with 
which  the  National  Cancer  Institute  dealt— the  National  Cancer 
Institute  never  dealt  with  the  New  York  City  Division  of  the 
American  Cancer  Society.  It  did  deal  with  the  American  Cancer 
Society,  the  national  organization. 

Mr.  Rogers.  Did  you  not  know  that  this  message  which  the  New 
York  City  Division  of  the  American  Cancer  Society  issued  states  on 
it  “The  ACS” — American  Cancer  Society — “NCI” — National  Cancer 
Institute — “Screening  Center  in  New  York  City  which  provides  free 
examination  to  women  is:  Guttman  Institute,"  so  on.  In  other 
words,  this  says,  “Here  are  the  guidelines,"  and  refers  to  the  ACS/ 
NCI. 

Dr.  Pomerance.  I am  not  endorsing  that.  I would  condemn  it  as 
much  as  you  are  condemning  it,  Mr.  Chairman.  Again,  I want  to 
make  the  point  that  this  was  not  a national  effort.  What  you  see 
there  is  a local  effort,  New  York  City. 

Mr.  Rogers.  Is  the  ACS/NCI  screening  center  a local  effort? 

Dr.  Pomerance.  Yes,  sir,  a local  effort  in  New  York  City. 

Mr.  Rogers.  That  screening  center. 

Dr.  Pomerance.  Screening  center. 

Mr.  Rogers.  Did  we  fund  it? 

Dr.  Pomerance.  Yes,  we  did. 

Mr.  Rogers.  Did  these  guidelines  apply  to  it? 

Dr.  Costlow.  No,  sir,  they  did  not.  I can  assure  you  that.  The 
contract  that  the  NCI  has  with  the  Institute  referred  to  there  in 
New  York  has  been  following  the  guidelines  since  their  inception. 

Mr.  Rogers.  Your  guidelines  permitted  women  under  50  to  be 
screened? 

Dr.  Costlow.  Originally,  yes. 

Mr.  Rogers.  That  is  what  I am  saying. 

Dr.  Costlow.  But  as  we  began  to  change  those  guidelines— as  the 
result  of  newer  information  and  the  convening  of  these  confer- 
ences— we  instituted  these  changes  in  the  contracts  to  which  all  of 
those  contractors  have  responded. 

Mr.  Rogers.  You  did  not  know  that?  You  have  not  really  made 
them  respond  until  February  of  1977,  is  what  you  told  me,  by 
contract? 

Dr.  Costlow.  Well,  that  is  when  the  contract  was  modified;  that 
is  correct. 

Mr.  Rogers.  But  when  did  you  say  this  was  issued,  about  1976? 

Dr.  Costlow.  I think  it  was  about  a year  and  a half  ago.  I do  not 
remember  the  exact  date  of  that.  But  I think  it  did  originate  from 
the  New  York  Division  or  a subdivision  of  the  American  Cancer 
Society.  The  people  who  represent  the  American  Cancer  Society 
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with  whom  we  have  dealt  are  representatives  of  the  national  orga- 
nization. 

Mr.  Rogers.  Do  they  let  any  division  change  guidelines? 

Dr.  Costlow.  I do  not  know,  sir. 

Mr.  Rogers.  Do  you  allow  it  in  your  screening? 

Dr.  Costlow.  No,  we  did  not. 

Mr.  Rogers.  Well,  he  says  it  is  a local  thing.  These  were  guide- 
lines that  the  local  group  put  out. 

Dr.  Costlow.  It  is  my  understanding  that  center  was  in  progress 
before  the  involvement  with  the  National  Cancer  Institute. 

Mr.  Rogers.  It  lists  ACS/NCI  Screening  Center  right  on  this 
bulletin. 

Dr.  Costlow.  Yes,  I know  that.  But  what  I am  saying  is  that  I do 
not  think  what  they  have  published  there  reflects  the  views  of  the 
national  organization  of  the  American  Cancer  Society,  and  there 
has  never  been  a reissuance  of  that  message  that  I know  of. 

Mr.  Rogers.  I do  not  know  whether  there  has  been  or  not.  It  may 
still  be  being  carried  out.  You  said  you  do  not  know  whether  there 
has  been  another  to  counteract  it. 

Dr.  Costlow.  Yes,  there  has  been. 

Mr.  Rogers.  We  would  like  to  see  them.  You  told  me  you  did  not 
know  if  another  bulletin  had  been  issued  counteracting  this. 

Dr.  Costlow.  By  the  Cancer  Society? 

Mr.  Rogers.  Yes. 

Dr.  Costlow.  Their  (the  ACS)  agreement  with  the  guidelines  as 
we  have  instituted  them  all  the  way  along,  that  is  the  national 
organization  I am  talking  about,  would  have  not  conflicted  with 
that. 

Mr.  Rogers.  The  local  programs  with  the  cancer  people,  do  you 
find  local  autonomy  to  deviate  from  your  guidelines? 

Dr.  Costlow.  Not  the  centers  that  we  are  responsible  for. 

Mr.  Rogers.  Well,  you  are  responsible  for  these  and  any  guide- 
lines that  you  say  the  national  puts  out.  Now,  you  are  telling  me 
only  those  centers  you  have  joint  control  of?  Dr.  Pomerance  said 
well,  now,  the  American  Cancer  Society,  that  is  the  only  ones  we 
dealt  with,  we  did  not  deal  with  any  individual  groups  underneath 
them.  Now  you  are  telling  me  the  only  control  you  have  is  those 
where  you  have  money.  Now,  which  is  which? 

Dr.  Pomerance.  All  of  them  are  established  through  the  national 
organization.  The  money,  the  sharing  of  the  funding  was  through 
the  national  organization.  It  had  no  relationship— 

Mr.  Rogers.  It  did  not  go  to  this  screening  center? 

Dr.  Pomerance.  The  Guttman  Institute  was  picked,  it  had  no 
relationship  to  the  New  York  City  Division  of  the  American  Cancer 
Society. 

Mr.  Rogers.  They  are  putting  out  the  bulletin  telling  them  to  go 
there. 

Dr.  Pomerance.  Well,  they  were  not  authorized  to  do  that. 

Mr.  Rogers.  Not  authorized  by  whom? 

Dr.  Pomerance.  By  anyone,  either  by  the  National 

Mr.  Rogers.  Then  how  did  it  ever  get  done? 

Dr.  Pomerance.  The  New  York  City  Division  thought  it  wise  to 
put  it  out. 
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Mr.  Rogers.  In  other  words,  you  are  saying  that  the  local  pro- 
grams have  the  autonomy  to  deviate  from  anything  they  want? 

Dr.  Pomerance.  No.  Dr.  Costlow  stated  they  do  not.  I want  to 
state  that  they  never  did  have.  They  could  not  deviate. 

Mr.  Rogers.  But  they  did. 

Dr.  Pomerance.  That  is  an  individual  event _ 

Mr.  Rogers.  An  individual  event  which  affects  some  thousands  of 
women. 

Dr.  Pomerance.  I do  not  know  that  Guttman  Institute  has  offi- 
cially indicated  its  acceptance  of  those  guidelines. 

Mr.  Rogers.  You  do  not  know  that  they  have  not,  either,  do  you? 

Dr.  Costlow.  Yes,  I can  attest  to  that,  they  have. 

Mr.  Rogers.  What? 

Dr.  Costlow.  They  do  not  support  that 

Mr.  Rogers.  As  of  when? 

Dr.  Costlow.  As  of  at  least  August  of  1976. 

Mr.  Rogers.  As  of  August? 

Dr.  Costlow.  Yes. 

Mr.  Rogers.  Or  February  of  1977? 

Dr.  Costlow.  Well,  August  of  1976  was  when  the  first  guideline 
was  revised.  It  was  not  until 

Mr.  Rogers.  I thought  you  said  that  is  when  this  one  was  pub- 
lished. This  is  the  revised  guideline. 

Dr.  Costlow.  No,  that  is  not.  That  is  not  the  revised  guideline 
for  NCI/ACS  program.  The  guidelines  that  were  issued  in  August, 
even  as  far  back  as  August  of  1976,  were  published  with  the  cooper- 
ation of  the  American  Cancer  Society  and  condoned  by  them  and 
supported  by  them.  I do  not  know  what  position  the  Cancer  Society 
now  has  with  regard  to  that  document  that  you  hold.  All  I know  is 
that  the  centers,  even  that  center  that  is  involved  with  the  Nation- 
al Cancer  Institute  program,  has  been  following  the  guidelines. 

Mr.  Rogers.  Well,  do  you  mean  to  tell  me  you  are  running  a 
program,  you  are  dealing  with  the  American  Cancer  Society,  and 
you  permit  their  individual  groups  to  issue  different  guidelines? 

Dr.  Costlow.  I do  not  think  I had  any  control  over  that  at  the 
time. 

Mr.  Rogers.  I thought  you  said  it  is  a joint  program  between 
ACS  and  NCI. 

Dr.  Costlow.  Well,  it  is,  but  that  document  does  not  reflect  any 
authorization  with  the  joint  program,  is  what  I am  saying,  even 
though  it  says  that  there. 

Mr.  Rogers.  It  says  it. 

Dr.  Costlow.  This  must  have  been  done  at  the  institution  of  a 
subgroup  of  the  Cancer  Society. 

Mr.  Rogers.  Well,  it  is  a subgroup,  it  says  the  American  Cancer 
Society,  the  “Professional  Education  Department,  American  Cancer 
Society,  New  York  City  Division,  19  West  56th  Street,  New  York, 
N.Y.” 

Well,  I think  you  had  better,  for  the  record,  put  all  of  the 
bulletins  issued,  all  of  the  agreements  between  NCI  and  the  Ameri- 
can Cancer  Society  on  this  program,  please  submit  those  to  the 
committee. 

Dr.  Costlow.  I will  be  happy  to  do  that. 
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Mr.  Rogers.  Giving  us  the  various  guidelines,  when  they  were 
changed,  when  you  were  aware  of  any  changes  made  by  the  Ameri- 
can Cancer  Society,  and  also  the  standards  followed  by  the  various 
programs,  which  guidelines. 

[Testimony  resumes  on  p.  945.] 

[The  following  information  was  received  for  the  record:] 


MODIFICATION  #2  TO  THE  SCREENING  GUIDELINES  FOR  THE  BCDDP 


department  or  HEALTH,  education,  and  welfare 

PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OP  HEALTH 
•ETHCfrOA.  MAAVLANO  toon 


SENT  TO  ALL  BCDDP  PROJECT  DIRECTORS 


NATIONAL  CANCER  INSTITUTE 


October  21,  1977 


OUR  REFERENCE:  CM  18-77 


Dear  Dr.  . 

SUBJECTi  Modification  #2  to  the  Screening  Guidelines  for  the  BCDDP 

This  letter  and  the  enclosed  screening  guideline  modification  constitute 
Operational  Memorandum  #8.  The  guideline  modification  Is  effective 
immediately  and  will  become  an  integral  part  of  the  Manual  of 
Procedures  and  Operations  of  the  Breast  Cancer  Detection  Demonstration 
Project.  These  new  guidelines  are  no  longer  interim,  but  will  be 
implemented  until  the  end  of  the  five-year  screening  period  unless 
you  are  notified  otherwise.  These  guidelines  result  from  recommendations 
made  by  the  NIH/NCI  Consensus  Development  Meeting  for  Breast  Cancer 
Screening  held  on  September  14-16,  1977.  A copy  of  the  recommendations 
of  the  Consensus  Development  Panel  is  also  enclosed  for  your  information. 

As  soon  as  practicable,  you  will  receive  a printed  and  perforated  copy 
to  insert  into  your  Manual.  This  Operational  Memorandum  represents  a 
modification  bo  your  contract  and  is  approved  by  the  NCI  Contracting 
Officer. 

Sincerely  yours. 


Richard  D.  Costlow,  Ph.D. 

Project  Officer,  Breast  Cancer 
Detection  Demonstration  Project 
Division  of  Cancer  Control  and 
Rehabilitation 

Approved  by: 


Contracting  Office,  RGB,  NCI 
Enclosure 

cc:  Project  Coordinator 
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Operational  Morcorandim  18 
Breast  Cancer  Detection  Demonstration  Project 

October  21,  1977 


MODIFICATION  #2 
to  the 

* Screening  Guidelines  for  the 

Breast  Cancer  Detection  Demonstration  .Project 


This  operational  memorandum  addresses  issues  discussed  and 
recommendations  made  by  the  NIH/fcCI  Consensus  Development  Panel  for 
Breast  Cancer  Screening,  which  net  at  open  session  at  N!H  on 
September  14-16,  1977*  This  modification  to  the  screening  guide- 
Jlnes  for  the  Breast  Cancer  Detection  Demonstration  Project  (ECTDP) 
will  be  effective  immediately  and  will  remain  in  effect  until  further 
notice.  These  new  guidelines  are  no  longer  considered  inter im  and 
will  be  effective  until  the  end  of  the  five-year  screening  period  unless 
you  are  notified  otherwise,  in  implementing  those  guidelines, 
there  should  be  clear  under stand ing  that,  "Throughout  its  deliberations, 
the  Panel  repeatedly  emphasized  the  distinction  between  maTrography  — 
used  for  diagnosis. ..the  value  of  which  was  not  in  question. ..and 
roaiTincgraphic  screening  to  detect  possible  disease  in  women  wrx>  have 
no  symptoms  or  physical  find ing ^whatsoever . * 

At  the  NIH/KCZ  Concensus  Development  Meeting  for  Breast  Cancer  Screening,  the 
Panel  ride  a number  of  reco.'rmendatior.s  pertaining  to  screening  teirg  conducted 
in  the  BCDCP.  Cne  of  those  recommendations  was  to  continue  the  3CD0?  to 
completion  of  the  five-year  screening  program,  which  the  h:CI  intends  to  do. 

For  implementing  this  recommendation,  the  following  guidelines  are  effective 
immediately  for  the  BCDDP. 

Mammography; 


1.  V.'omen  50  years  of  age  (current  age)  or  older  may  be  given  mamcmographic 
examination  as  a part  of  the  routine  screening  process,  provided 
that  appropriate  informed  consent  is  obtained. 

2.  Tor  all  women  40  through  49  years  of  age  (current  age),  routine  annual 
screening  by  nammography  will  be  discontinued  except  where  there  exists: 

a.  A personal  history  of  breast  cancer,  or 

b.  A history  or  breast  cancer  in  the  screenee's  immediate  family 
(moUicr/sisters) . 

3.  Kcvr.cn  35-39  years  of  age  nay  be  given  mammon raphy  in  this  rrcletl  only  if 
they  have  a personal  history  of  breast  cancer.  All  other  rout  ins  inamrograpiiy 
sciconing  in  this  age  gioup  ;/ili  be  discontinued. 

4.  All  waien,  regardless  of  ago  or  whether  or  not  ihey  may  receive  a navmogtc.chic 
examination,  shoul  ! bo  rv*i-,t.  *inr\1  in  the  Project  for  history  aid  physical 
examination  for  the  Civa-yoar  screening  period. 
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Follow-up: 

Tor  enrolled  women  with  the  diagnosis  of  cancer,  long-term  follow-up  will 
be  instituted,  as  recommended  by  the  Consensus  Panel,  and  procedures 
will  be  determined  to  complete  this  follow-up.  It  was  recommended  by 
the  working  Group  for  the  Review  of  the  BCDCP  that  nornal  scree nees  not 
be  followed  ovef  a long  term  since  there  would  be  no  scientific  value  in 
following  women  for  a five-year  period  beyond  the  screening.  NCI  has 
not  adopted  final  recorirohoations  for  BCDOP  on  this  point.  You  will 
be  info r. Ted  in  .'larch  1978  of  planned  procedures  for  long-term  follow-up, 
after  discussion  by  the  Cancer  Control  and  Rehabilitation  Advisory 
Co:  .lit  Ice  in  February  1978. 

Inforr :-i  Consent: 

/.  new  consent  fora  is  being  developed,  in  keeping  with  recommendations  by 
C:e  Consensus  Panel.  The  issue  of  offering  routine  rurnography  to  women 
of  any  age  who  request  it,  after  being  fully  informed  of  risks  and  benefits, 
has  not  yet  been  fully  resolved  at  NCI.  Until  a new  consent  form  is 
developed  and  a decision  is  made  addressing  this  issue,  you  should  (1)  ad- 
Minister  the  current  consent  form  for  all  screer.ees  and  (2)  continue  to 
honor  only  written  requests  from  the  screenee's  physician,  as  you  have 
been  doing  since  .'lay  1977  for  mammography  screening  in  women  less  than  59 
years  of  age. 

Terror  raphy: 

The  Consensus  Panel  stated  that  "Because  the  potential  benefits  of  thermo- 
graphy remain  unclocinented,  the  Panel  recommended  that  thermography  be 
discontinued  as  a routine  part  of  the  BCDDP  screening  program  except  in 
those  centers  whore  sufficient  expertise  is  available  to  justify  further 
clinical  investigation  and  research.  Because  thermography  in  the  8CP0P 
was  not  set  up  as  a research  study,  its  continued  use  should  require  the 
development  of  a research  design." 

We  will  be  discussing  with  each  Project  the  use  of  thermography  as  a 
routine  screening  modality  and  the  advisability  of  continuing  it  ir.  certain 
projects  to  gain  additional  information.  These  discussions  with  individual 
projects  will  take  place  over  the  next  three  months.  Until  the  decisions 
are  made,  you  should  continue  screening  with  thermography  as  in  the  pest. 

Quality  Control  procedures: 

The  Consensus  Pi-nol  recommended  that  "the  histology  of  any  lesion  smaller 
than  one  centir.eter  in  diameter,  or  any  papillary  or  intraductal  proliferation 
originally  interpreted  as  malignant,  be  reviewed  by  at  least  two  pathologists 
prior  to  definitive  therapy. 

*lvonen  who  have  been  screened  already  and  who  have  had  a diagnosis  of  concur 
should  be  notified  promt ly  if  there  has  been  a change  in  diagnosis." 
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This  is  interpreted  as  a recommendation  for  concurrent  pathology  review  in  the 
BCDOP.  The  conplexity  of  iirplementlng  the  concurrent  review  and  the  necessity 
for  notifying  voj.en  of  persistent  discrepancies  in  diagnosis  will  require 
further  discuss  Tons  with  the  Working  Group  for  the  Review  of  the  BCDCP  and 
with  the  Projects,  Institution  of  these  procedures  is  expected  within  the 
next  few  months. 

The  Working  Group  for  the  Review  of  the  BCDOP  recommended,  in  addition  to 
concurrent  review  of  pathology,  a concurrent  review  of  manroograohy  and 
conitoring  of  quality  of  the  physical  examinations.  These  issues  will  alto 
be  discussed  further  with  the  Review  Group  and  the  Coordination  Working 
Gioup  to  develop  specific  procedures  for  implementation. 


Report  ir.e  s 


tenthly  reporting  for  manrnographic  screening  will  continue  as  before  <See 
Operational  Memorandum  9 6,  rlay  1977),  but  snould  include  separately  the  age 
groups  35-39,  40-49,  and  50  and  over. 
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DEPARTMENT  OF  HEALTH.  EDUCATION.  AND  WELFARE 
FV0UC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  Of  HEALTH 
MfNCtOA.  MAHVLANO  fOOM 

national  cancca  institute 


May  3,  1977 


0 UR  REFERENCE:  CM  #6-77 - 

(THIS  LETTER  TO  BE  SENT  TO  ALL  BCDDP  DIRECTORS  (cc:  Coordinator*),  EMC 
4 Dr*.  Market  & Bolleb,  ACS) 


Dear  Dr. 

SUBJECT : Modification  #1  to  the  August  23,  1976  Interim  Guidelines 

This  letter  and  the  enclosed  screening  guideline  modification  constitute 
Operational  Memorandum  #6,  are  effective  itmaedia.tely,  and  will  become  an 
integral  part  of  the  Manual  of  Procedures  and  Operations  of  the  Breast 
Cancer  Detection  Deaonstra tion  Project.  As  soon  as  practicable,  you  will 
receive  printed  and  perforated  copy  to  insert  into  your  Manual.  This 
Operational  Memorandum  represents  a modification  to  your  contract  and  is 
approved  by  the  NCI  Contracting  Officer. 

Sincerely  yours; 


Richard  D.  Cost low,  Ph.D. 

Project  Officer,  Breast  Cancer 
Detection  Demonstration  Project 
Division  of  Cancer  Control  and 
Rehabilitation 


Approved  by: 


David  M.  Keefer 
Contracting  Officer 
Enel . : as  stated 
cc:  Project  Officer 
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Operational  Memorandum  £6 
Breast  Cancer  Detection  Demonstration  Project 

Kay  3,  1977 


MODIFICATION  #1 
To  The 


August  23,  1976  Interim  Guidelines 


This  operational  memorandum  discusses  events  pertinent  to  the 
issuance  of  guidelines  for  screening  and  provides  the  modifica- 
tions to  screening  that  were  developed  during  a Project  Directors* 

Meeting  on  April  20  and  21,  1977.  Modification  #1  to  the  August  23, 

1976  Interim  Guidelines  will-remain  in  effect  until  further  notice. 

This  modification  applies  to  routine  screening  in  the  Breast  Cancer 
Detection  Demonstration  Project  and  is  not  intended  as  a guideline 
for  the  general  medical  practice. 

Background: 

The  August  23,  1976  Interim  Guidelines  resulted  from  the  consideration  of 
recommendations  provided  in  the  preliminary  reports  of  two  of  the  Expert  Groups 
commissioned  by  the  Director  of  the  National  Cancer  Institute  (NCI).  Following 
the  issuance  of  the  August  23,  1976  Interim  Guidelines,  the  NCI  established  a 
Working  Croup  for  the  Review  of  the  Breast  Cancer  Detection  Demonstration  Project 
(BCDDP),  A primary  objective  was  to  ascertain  what  scientific  information  could 
be  obtained  from  the  BCDDP  that  would  reflect  possible  gains  achieved  in  the 
current  use  of  mammography  in  screening  for  breast  cancer  since  the  time  of  the 
Health  Insurance  Plan  (HIP)  study.  This  Working  Group  first  met  in  January  1977 
and  a preliminary  report  is  expected  in  early  summer. 

In  early  March  1977,  final  reports  were  received  from  all  three  Expert  Groups. 
These  included  a review  of  radiation  risks,  a review  of  HIP  pathology,  a review 
of  HIP  benefits,  and  a summary  of  recommendations  all  of  which  were  distributed 
to  all  Projects.  NCI  is  reviewing  these  reports  and  these,  as  well  as  the  reports 
from  the  BCDDP  Working  Crpup,  will  be  among  the  basic  considerations  at  an  NIH 
Breast  Cancer  Screening  Consensus  Meeting  to  be  held  in  September  1977. 

On  April  8,  1977,  a preliminary  report  was  obtained  from  the  BCDDP  Data  Management 
Center  (D-tC)  that  provided  the  first  opportunity  to  gain  some  perspective  on  how 
the  BCDDP  centers  have  implemented  the  August  23,  1976  Interim  Guidelines  with 
regard  to  screening  women  with  mammography.  These  data,  for  the  period  September 
15  - December  15,  1976,  showed  some  problems  in  providing  an  exact  perspective  of 
implementation  in  individual  projects.  The  overall  screening  rate  in  screening 
women  35-49  years  of  age  shoved  a downward  trend  but  was  not  consistent  throughout 
the  Projects.  As  a first  step,  NCI  submitted  these  data  to  each  project  for 
validation  and  to  reconsider  the  individual  Project  approach  to  implementation 
Of  the  August  23,  Interim  Guidelines,  Second,  NCi  and  the  CMC  corrected  obvious 
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problems  in  Che  date  and  provided  the  April  20  tabulation  for  discussion  at  the 
April  21  and  22  Project  Directors  Meeting.  The  discussions  produced  additional 
insight  to  project  operations,  such  as:  (l)  the  period  covered  by  the  tabulation 
was  a period  of  transition  and  subsequent  tabulation  of  more  recent  aonths  will 
show  further  downward  trends  in  screening  rates;  (2)  the  tabulated  data  did  not 
reflect  dropouts  due  to  "fear  of  mammography"  and/or  women  who  were,  asymptomatic 
with  previous  negative  screening(s)  and  saw  no  reason  to  return.  In  this  latter 
area,  dropouts  for  any  reason,  could  be  significant  because  a count  of  screening 
report  packages  received  each  month  during  1976  implied  that  screening  had  dropped 
from  a high  of  24,000  prior  to  July  1976  to  a low  of  17,000  in  the  later  aonths 
of  1976.  Third,  on  May  3,  the  tabulated  data  and  overall  screening  situation, 
along  with  available  alternatives,  was  presented  to  the  Cancer  Control  and 
Rehabilitation  Advisory  Committee  which  independently  concurred  with  .the 
following  modifications: 


Modified  Interim  Guidelines  and  Reporting:  ’ 

The  following  guidelines  will  be  put  into  effect  immediately. 

1.  For  all  women  35  through  49  years  of  age  (current  age),  routine  annual 
screening  by  mammography  will  be  discontinued  except  for  the  following 
situations: 

(a)  A personal  history  of  breast  cancer. 

(b)  A history  of  breast  cancer  in  the  screenee's  immediate  family 
(mother/sisters). 

2.  Women  50  years  of  age  (current  age)  or  older  may  be  given  mammographic 
examination  as  a part  of  the  screening  process  provided  that  appropriate 
informed  consent  is  obtained. 

3.  All  women,  regardless  of  age  or  whether  or  not  they  may  receive  a mammographic 

examination,  should  be  maintained  in  the  project  for  history,  physical  examina- 
tion, and  thermography  as  well  as  for  the  projected  post-screening,  long-term 
follow-up.  „ 
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The  Informed  Concent  Record  (For*  91,  Version  5)  vltt  continue  in  use  and 
all  screenees  must  reed,  underetend,  end  sign  the  fora.  The  statement  "I 
do  ( ) I do  not  ( ) with  to  accept  the  mammographic  examination  at  this 
time”  i*  not  relevant  for  those  women  35  through  49  years  of  age  who  will 
not  be  given  the  mammographic  examination  and  should  be  blocked  out.  This 
■ statement  Is  relevant  and  should  be  completed  for:  (1)  all  women  50  years  of 
age  and  older;  and  (2)  those  35  through  49  years  of  age  where  mammography 
may  be  given  according  to  criteria  cited  in  the  statement  labeled  No,  l of 
this  modification. 

At  the  project  physician's  discretion,  written  requests  from  physicians  out- 
side the  project  for  mammographic  examinations  of  enrolled  screenees  of  any 
age  may  be  honored.  It  is  understood  that  such  requests  are  not  frequent. 
These  requests  should  be  documented  as  part  of  the  screenee's  file  and  a 
record  of  these  requests  should  be  maintained  at  the  project  site. 

Each  Project  shall  submit  monthly  tabulations  to  NCI  separately  for  the  age 
groups  (current  age)  35  through  49,  and  50  and  older  that  provides:  (a)  total 
number  of  women  who  were  scheduled  for  screening,  (b>  total  number  of  women 
returned  and  screened  by  any  modality,  and  (c)  of  those  screened,  the  total 
number  of  women  receiving  mammograms.  A sample  table  format  is  attached  for 
your  guidance,  Please  continue  to  keep  a log  in- your  project  of  the  medical 
indications  for  all  screening  by  mammogrephy  in  women  35  through  49  years  of 

These  guidelines  will  be  incorporated  in  your  contractual  Statement  of  Work 
(Manual  of  Procedures  and  Operations). 


Project  No. 

Location 

Reporting  Ho. 


BREAST  CANCER  DETECTION  DEMONSTRATION  PROJECT 
. Monthly  Project  Report 


CROUP  I i 35-49  age  group  (current  age)  . 4 

a.  Number  of  screcnees  due*  for  annual  screening  during 
this  calender  month 


b.  Number  of  screcnces  returning  and  receiving  one  or 
store  of  the  examinations  as  part  of  their  annual 
screening  during  this  calender  month 

€•  Number  of  scrcenees  receiving  mammo graphic  exami- 
nations as  part  of  annual  screening  during  this 
calender  month 


4.  Percentage  receiving  nuusmograms  of  those  scheduled 

(c  * a x 100)  X 

e.  Percentage  receiving  mammograms  for  those  who  returned 

and  were  screened  by  any  modality  (c  t b x 100)  X 


CROUP  II:  50  and  over  age  group  (current  age) 

a.  Number  of  scrccnces  due*  for  annual  screening  during 
this  calender  month 


b.  Number  of  screcnees  returning  and  receiving  one  or 
store  of  the  examinations  as  part  of  their  annual 
screening  during  this  calender  month 


c#  Number  of  screcnees  receiving  mamnographic  exami- 
nations as  part  of  annual  screening  during  this 
calender  month 


d.  Percentage  receiving  mammograms* of  those  scheduled 

(c  ♦ a x 100)  x 


c«  Percentage  receiving  mammograms  for  those  who  returned 

and  vere  screened  by  any  modality  (c  ♦ b x 100)  X 


* "Due  for  annual  screening"  includes  all  screcnees  expected  to  return  as 
established  by  tln-lr  initial  (1-1)  annual  screening  when  considering 
delays  and  rescheduling  of  annual  screenings  due  to  the  Introduction  of 
cither  an  early  recall  or  delayed  appointments.  Thus,  the  entered  nurdic 
I-a  and  I I-a  will  reflect  screening  load  prior  to  guidelines  and  will 
include  dropouts  for  any  reason. 
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DEPARTMENT  OF  HEALTH.  EDUCATION.  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
national  institutes  or  health 

BCTKESOA.  M A* VIAND  *0014 


NATIONAL  CANCEA  INSTITUTE 


Dear  Dr:  (This  letter  has  gone  out  to  all  Project  Directors 

and  Coordinators  of  the  Breast  Cancer  Detection 
Demonstration  Projects  - August  23,  1976) 


The  purpose  of  the  Breast  Cancer  Detection  Demonstration  Projects  (BCDDP) 
was  to  demonstrate  the  ability  to  recruit,  screen,  and  follow  a popula- 
tion of  270,000  asymptomatic  women  for  the  early  detection  of  breast  cancer. 
Screening  procedures  included  history,  physical  exam,  mammography  and 
thermography  in  all  women.  The  original  purpose  of  recruitment  and  initial 
evaluation  has  been  accomplished  and  has  resulted  in  the  detection  of  many 
breast  cancers. 

As  you  are  aware,  the  value  of  mammography  in  totally  asymptomatic 
women  under  the  age  of  50  has  been  questioned.  The  value  of  mammography 
for  screening  in  women  over  the  age  of  50  years  seems  established.  There 
is  no  question  as  to  the  value  of  mammography  as  part  of  the  diagnostic 
workup  for  symptomatic  women  of  any  age.  The  American  Cancer  Society 
and  the  National  Cancer  Institute  believe  that  the  BCDDP  Project  Directors 
must  have  guidance  for  a course  of  action  until  all  final  reports  are 
submitted  to  NCI  and  have  been  evaluated  by  the  NCI.  These  include  the 
reports  of  Drs.  Upton  and  Thomas. 

In  addition,  many  of  the  Project  Directors  have  requested  an  evaluation 
of  benefit  derived  from  the  BCDDP' s.  In  order  to  begin  this  evaluation,  - 
we  will  be  reviewing  carefully  the  entire  demonstration  project  with 
special  reference  to  those  case*  detected  by  mammography  alone. 

The  Director  of  the  National  Cancer  Institute  and  the  President  of  the 
American  Cancer  Society  concur  with  the  following  guidelines. 

1.  For  women  of  any  age  in  which  there  is  a suspected 
breast  neoplasm,  mammography  ia  an  accepted  part  of 
the  complete  diagnostic  workup. 

2.  For  asymptomatic  women  over  50,  definite  benefit  from 
adding  mammography  to  physical  examination  has  been 
demonstrated.  Mammography  is  indicated  as  part  of  a 
regular  screening  program. 
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3.  Por  asymptomatic  women  ages  35-50  year*,  the  benefit  of 
the  aophiat icated  type*  of  aamsrography  currently  available 
have  not  been  in  common  use  long  enough  to  demonstrate  ita 
benefit  in  reducing  mortality  in  the  screened  population. 

It  is  by  no  means  clear  that  there  is  no  benefit.  In 
younger  women  with  evidence  of  being  at  special  risk  of 
breast  cancer,  the  techniques  employed  nay  have  value  in 
detecting  early  breast  cancer. 

4.  The  possible  risk  of  inducing  a breast  neoplasn  by  the 
mamoographic  procedure  itself  is  assumed,  but  for  any 
individual  woman  is  very  small,  e.g.,  as  stated  by  Dr.  Upton 
"...a  single  assnographic  exaaination  vith  the  never 
lov-dose  technique,  vhich  involves  a dose  of  one  rad 

or  less,  would  be  expected  to  incresse  a woman's  lifetime 
risk  by  no  more  than  one  percent.  Hence,  since  the 
risk  froa  natural  causes  that  the  average  woman  will 
develop  breast  cancer  during  her  lifetiate  is  roughly  one 
in  fifteen,  or  seven  percent,  a single  aaamographic  exam- 
ination night  increase  her  lifetime  risk  froa  0.07  to  0.0707;  . 
by  the  same  token,  it  would  take  100  examinations  to  double 
her  lifetime  risk — that  is,  to  raise  it  to  0.14.  Because  the 
incremental  risk  per  examination  is  snail  relative  to  the 
individual's  lifetime  risk  from  natural  causes,  a woman  should 
not  be  reluctant  to  have  a mammogram  if  there  are  medical  or 
psychological  grounds  for  desiring  the  information  it  could 
provide.  On  the  other  hand,  although  the  presumptive  risk 
to  a single  individual  may  be  small,  the  total  risk  to  a large 
population  of  healthy  women  might  not  be  justified  unless 
outweighed  by  the  expectation  of  a commensurate  benefit."  - 

5.  Thus,  the  following  interim  guidelines  are  prudent.  We  cannot 
recommend  the  routine  use  of  mammography  in  screening  asymp- 
tomatic women  ages  35-50  years  in  the  NCI/ACS  BCDDP  at  this 
time.  However,  in  the  face  of  a very  small  presumed  risk  for 
any  individual  woman,  we  do  not  recommend  withholding  mammo- 
graphy from  a woman  age  35-50  years  if  she  and  the  physician 
agree  that  it  is  in  her  beat  immediate  interest. 

6.  For  women  at  high  risk  because  of  family  history,  reproductive 
history,  prior  breast  cancer,  or  tumor,  etc.,  the  benefits  as 
veil  as  the  possible  risks  of  x-ray  mammography  should  be  fully 
explained  to  the  woman  concerned  and  the  final  decision  made 
between  her  and  the  physician. 

7.  As  vith  any  x-ray  exaaination,  radiation  dosage  must  be  kept  to 
the  lowest  dose  consistent  vith  good  image  quality.  All  screening 
participants  should  be  informed  that  the  x-ray  equipment  in  the 
BCDDP  program  is  regularly  monitored  to  determine  the  radiation 
exposure  levels  and  these  levels  are  reviewed  by  experts  in 
radiation  physics. 
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8.  Women  of  any  age  who  decline  mammography  should  be  encoursged 
to  continue  in  the  screening  program  for  history,  physicsl 
examination,  and  thermography. _ 

9.  Regardless  of  the  final  recommendations,  you  and  your 
•creeneea  should  know  that  there  is  no  intention  to  close 
or  phase  out  the  BCDDP's.  It  is  also  to  be  noted  that  the 
screening  pro  gran  could  be  modified  in  the  future  in  the 
event  of  development  of  nev  scientific  information . 

He  want  to  repeat  that  these  are  interim  guidelines.  We  appreciate  fully 
that  there  may  also  be  a risk  in  depriving  asymptomatic  women  under  the 
age  of  50  of  potential  benefit  to  them  as  individuals.  On  the  other 
hand,  given  the  possibility  of  even  low  risk  to  large  numbers  of  such 
women,  we  feel  that  above  guidelines  are  most  prudent  until  such  time 
ss  additional  current  data  can  be  further  analyzed. 

If  any  questions  arise,  please  contact  Dr.  Fink,  (301)  427-7996;  Dr.  Hamner, 
(301)  427-8057;  Dr.  Costlow,  (301)  427-7993;  or  Dr.  Holieb,  (212)  371-2900. 

Sincerely  yours, 


Diane  J.  Fink,  M. D.,  Director 
Division  of  Cancer  Control  and  - 
Rehabilitation 


Arthur  I.  Holieb,  M.D. 

Senior  Vice  President  for  Medical 
Affairs  and  Research 
American  Cancer  Society 

cc:  Mr.  Lane  Adams 

Dr.  William  Markel 
Mrs.  Jean  Weddle 
Dr.  Theodore  Cooper 
Dr.  Donald  Fredrickson 
President's  Cancer  Panel 
NCAB 

American  College  of  Radiology 

Dr.  Lester  Breslov 

Dr.  Arthur  Upton 

Dr.  Louis  Thomas 

Bureau  of  Radiological  Health 
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Mr.  Rogers.  Particularly  an  urgent  message  like  this  one  would 
get  the  women,  I would  think,  to  say:  “Here  is  the  thing  to  do,  go 
here  to  the  ACS/NCI  Center.” 

Now,  I understand  that. 

Who  is  the  chief  medical  officer  of  the  American  Cancer  Society, 
would  you  know? 

Dr.  Costlow.  The  chief  medical  officer 

Mr.  Rogers.  Is  Dr.  Arthur 

Dr.  Costlow.  Dr.  Arthur  Holleb  represents  them;  yes,  sir. 

Mr.  Rogers.  Now,  I understand  within  the  last  18  months  in  the 
publication  C.A.,  he  urged  relaxation  of  standards.  Are  you  aware 
of  that? 

Dr.  Costlow.  Yes,  sir,  I am.  But  we  did  not  relax  the  standards 
in  the  program. 

Mr.  Rogers.  I understand  the  past  president  of  the  ACS  also 
urged  the  same  thing  in  a Reader’s  Digest  article. 

Dr.  Costlow.  Yes,  sir. 

Mr.  Rogers.  But  you  say  that  has  no  bearing  on  what  they  do, 
not  your  guidelines,  but  theirs. 

Dr.  Costlow.  Their -guidelines  had  no  bearing  on  what  was  con- 
ducted in  the  programs  which  we  supported. 

Mr.  Rogers.  But  you  do  not  know  what  is  happening  outside 
your  programs? 

Dr.  Costlow.  That  is  true  in  terms  of  other  screening  centers. 

Mr.  Rogers.  You  do  not  know  whether  your  guidelines  are  being 
followed  or  ACS  may  have  changed  its  guidelines  and  everyone  just 
picks  out  their  own  guidelines,  is  that  it? 

Dr.  Costlow.  I think  that  may  have  been  on  an  individual  basis. 

Mr.  Rogers.  Do  you  not  think  we  ought  to  know,  with  the 
responsibility  we  have  for  prevention  of  cancer,  what  is  happening 
out  there? 

Dr.  Costlow.  Yes,  I think  we  should. 

Mr.  Rogers.  Would  you  check  into  it  and  let  this  committee 
know  immediately? 

Dr.  Costlow.  Yes,  sir. 

Mr.  Rogers.  Now,  in  October  1977,  in  the  statement  of  recom- 
mendations and  of  consensus  developed  on  breast  cancer  screening, 
there  is  a statement  on  page  3, 

Panel  members  concluded  BCDDP’s  may  have  an  ethical  obligation  to  continue  to 
offer  mammography  to  women  under  50  enrolled  in  the  program  if  it  is  made  clear 
to  them  through  informed  consent  that  the  benefit  has  not  been  proved,  that  there 
is  presumed  risk,  and  the  panel  does  not  recommend  its  routine  use  for  this  age 
group. 

Dr.  Upton.  I am  sorry,  Mr.  Chairman. 

Mr.  Rogers.  I would  like  for  you  to  comment  on  the  finding  of 
the  consensus  development  panel  for  breast  cancer  screening  pro- 
gram which  was  issued  October  of  1977.  And  here  is  what  it  says 
on  page  3: 

Panel  members  concluded  that  BCDDP’s  may  have  an  ethical  obligation  to  con- 
tinue to  offer  mammography  to  women  under  50  enrolled  in  the  program  if  it  is 
made  clear  to  them  through  informed  consent  that  the  benefit  has  not  been  proved, 
that  there  is  presumed  risk,  and  the  panel  does  not  recommend  its  routine  use  for 
this  age  group. 

Dr.  Upton.  Yes,  I would  be  happy  to  comment  on  that. 
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Mr.  Rogers.  All  right. 

Dr.  Upton.  As  I recall,  the  panel  was  divided  over  the  question, 
and  1 think  the  majority  of  panel  members  were  opposed  to  the 
expenditure  of  taxpayers’  dollars  to  provide  screening  to  younger 
women  when  in  fact  the  estimates  of  relative  magnitude  of  benefit, 
as  opposed  to  risk,  suggested  that  the  procedure  could  be  deleteri- 
ous. 

There  were,  on  the  other  hand,  members  of  the  panel  who 
argued  that  women  had  enrolled  in  the  program  with  the  expecta- 
tion that  they  would  receive  five  successive  annual  X-ray  mammo- 
graphic  examinations,  and  that  we  had,  in  a sense,  entered  into  a 
contract  with  such  women  to  give  them  examinations.  And  because 
the  risks  of  the  examination  were  presumably  small — that  is,  the 
examination  might  not  increase  the  woman’s  natural  risk  any 
more  than  a small  percentage — it  was  thought  that  one  should  not 
deny  the  woman  the  examination  if  she  did  in  fact  request  it. 
There  were  in  a sense,  then,  two  ethical  imperatives  acting  in 
opposite  directions:  One  should  defer  to  the  wishes  of  the  patient  if 
she  wanted  the  examination,  given  evidence  that  it  might  not  be 
beneficial,  on  balance. 

Mr.  Rogers.  Is  that  the  general  prevailing  view? 

Dr.  Upton.  I think  the  Institute  took  the  position  that  it  could 
not  assent  to  the  expenditure  of  taxpayers’  dollars  to  provide  mam- 
mography to  women  under  50.  If  they  wanted  the  procedure,  they 
should  receive  it  elsewhere,  and  not  through  one  of  our  centers.  Dr. 
Costlow  may  correct  me  on  that. 

Dr.  Costlow.  That  is  correct.  That  is  the  position  in  this  pro- 
gram. We  do  not  honor  that  request,  that  us  a request  by  the 
individual. 

Mr.  Rogers.  In  other  words,  you  do  not  allow  the  patient  to  be 
the  one  to  decide  this  matter. 

Dr.  Costlow.  That  is  correct. 

Mr.  Rogers.  Any  more. 

Dr.  Costlow.  That  is  right. 

Mr.  Rogers.  As  of  February  of  1977-78. 

Dr.  Costlow.  When  the  newest  guidelines  were  published. 

Mr.  Rogers.  February  of  1978? 

Dr.  Costlow.  The  correct  date  is  October  1977. 

Mr.  Rogers.  So  since  October  the  individual  woman  is  saying:  “I 
would  like  to  have  it,”  if  she  is  under  50,  would  she  not? 

Dr.  Costlow.  That  is  right.  Prior  to  that,  that  question  was 
never  raised. 

Mr.  Rogers.  Because  she  could,  she  could  get  it  prior  to  then? 

Dr.  Upton.  If  she  was  under  50  without  risk  factors. 

Dr.  Costlow.  Without  risk  factors. 

Mr.  Rogers.  Yes.  I think  it  would  be  well  to  let  the  committee 
have  a rundown  on  what  is  happening  in  all  of  the  areas.  As  you 
say,  there  are  only  20  percent  of  the  machines  that  are  not  within 
our  own  centers.  What  was  that  figure,  Dr.  Pomerance? 

Dr.  Pomerance.  It  is  indicated,  of  the  4,000  to  5,000  pieces  of 
equipment  that  you  correctly  indicated  were  being  used  for 
mammography  in  this  country,  80  percent  of  them,  at  the  last  go- 
around  I am  aware  of,  in  the  reporting  from  the  Bureau  of  Radio- 
logical Health,  had  been  monitored  at  least  once.  I think  it  might 
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be  interesting  to  know  that  in  the  second  go-around  of  monitoring 
they  reported  that  the  dosages  in  these  nonaffiliated  NCI  mammo- 
graphic  centers  or  offices  that  were  using  equipment  for  mammog- 
raphy, that  the  dosages,  the  average  dosage  was  approximately  the 
same  as  the  average  dosage  in  BCDDP’s. 

Mr.  Rogers.  Which  is  1 rad? 

Dr.  Pomerance.  That  is  correct. 

Mr.  Rogers.  Per  breast. 

Dr.  Pomerance.  There  has  been  excellent  educational  involve- 
ment. 

Mr.  Rogers.  So  we  still  have  20  percent  that  we  are  not  check- 
ing. 

Dr.  Pomerance.  The  Bureau  of  Radiological  Health  does  not 
have  any  policing  qualifications,  I believe.  These  are  all  voluntary. 

Dr.  Upton.  When  we  spoke  with  the  Bureau  of  Radiological 
Health  this  year,  they  reported  at  that  time  they  had  42  States 
involved  in  this  program,  and  they  were  seeking  to  extend  their 
coverage  to  all  50  States. 

Mr.  Rogers.  You  say  that  this  can  now  be  done  at  about  200 
millirads? 

Dr.  Upton.  Yes.  The  figures  I have  now  are  that  the  following 
are  average  values  for  two  views  of  each  breast:  in  the  standard 
examination  with  the  film-screen  procedure,  the  average  midline 
dose  is  71  millirads,  and  with  the  xeroradiographic  procedure  it  is 
570  millirads;  or  0.071  rads  in  the  case  of  the  film  screen  system, 
and  0.57  rads  for  the  Xerox  system,  substantially  less  than  1 rad  in 
either  case. 

Mr.  Rogers.  Now,  are  you  saying,  Dr.  Pomerance,  80  percent  of 
the  machines  now  are  in  that  degree? 

Dr.  Pomerance.  Yes. 

Mr.  Rogers.  So  in  this  Nation  now,  80  percent  of  these  machines 
are  operating  in  exposing  women  with  this  procedure,  mammog- 
raphy, to  less  than  200  millirads,  is  that  what  you  have  stated? 

Dr.  Pomerance.  I believe  so. 

Mr.  Rogers.  Are  we  sure? 

Dr.  Pomerance.  Well,  I am  reporting  from  my  last  recollection  of 
the  BENT  report.  Their  report  indicated  at  that  time,  and  it  may 
have  been  the  prior  report  for  the  BCDDP’s,  that  the  reference  was 
made  to,  that  the  average  dose  was  at  least  as  good  as  the  average 
dose  of  the  BCDDP’s. 

Mr.  Rogers.  Would  you  confirm  that  for  us  for  the  record? 

Dr.  Pomerance.  Yes,  sir. 

[The  following  information  was  received  for  the  record:] 


• PERCENT  C1F  X-RRY  UN  1 TS 
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BREAST  EXPOSURE:  f NATIONWIDE  TRENDS  (BENT) 
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Mr.  Rogers.  Did  the  ACS  oppose  at  all  the  tightening  of  guide- 
lines? 

Dr.  Costlow.  There  was  debate  at  open  forum. 

Mr.  Rogers.  Did  you  have  any  correspondence  with  them? 

Dr.  Costlow.  No,  sir. 

Mr.  Rogers.  No  correspondence  on  this  issue  at  all? 

Dr.  Costlow.  On  this  issue  we  kept  them  informed  of  the  devel- 
opment of  our  guidelines  as  we  went  along. 

Mr.  Rogers.  Did  they  submit  anything  in  open  session  to  the 
changes? 

Dr.  Costlow.  Not  that  I recall,  in  writing.  In  open  debate  there 
were  some  concerns  expressed  about  the  possibility  of  overtighten- 
ing— 

Mr.  Rogers.  What  about  the  editorials  in  their  journal? 

Dr.  Costlow.  They  published  a few  of  those. 

Mr.  Rogers.  Would  you  make  available  for  the  record  any  corre- 
spondence? 

Dr.  Costlow.  I certainly  will. 

Mr.  Rogers.  And  any  express  written  opinions  like  editorials  in 
the  Journal  of  American  Cancer  opposing  the  tightening  of  the 
guidelines. 

Dr.  Costlow.  Yes,  sir. 

[Testimony  resumes  on  p.  1032.] 

[The  following  material  was  received  for  the  record:] 
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CORRESPONDENCE  AND  RELATED  MATERIAIS  OPPOSING  THE  TIGHTENING 
OF  GUI  EE  LINES  BY  AMERICAN  CANCER  SOCIETY 


. I AMERICAN  CANCER  SOCIETY,  INC. 

1 777  THIRD  AVENUE  • NEW  YORK,  H .Y . 10017  • 1212)  371-2900 

R WILLIAM  M MAJtKCL  M 0. 

■ wc«  R*»IOCKT  FOR  ICAVtCf 

■ AND  REHABILITATION 


Mr.  Allan  C.  Benton 
Contract  Specialist 
Research  Contracts  8ranch 
National  Cancer  Institute 
Bethesda,  Maryland  20014 


February  4,  1976  * 


RESEARCH 

EDUCATION 

SERVICE 


Dear  Mr.  Benton: 

This  Is  In  response  to  your  letter  concerning  the  funding  for  the 
Breast  Cancer  Detection  Demonstration  Projects. 


The  Board  of  Directors  of  the  American  Cancer  Society  has  approved 
the  reconmendatlon  of  the  8reast  Cancer  Task  Force  that  the  Society 
provide  $50,000  for  the  first  20  projects  during  the  third,  fourth, 
and  fifth  year  of  operation,  and  $25,000  for  the  third,  fourth,  and 
fifth  year  of  operation  for  the  last  seven.  The  budget  for  fiscal 
1975-' 76  was  approved  on  this  basis,  and  the  budgets  for  1976-' 77, 
1977-' 78,  and  1978- f79  will  reflect  this  plan  for  funding. 

You  are  correct  In  that  sixth  year  funding  for  the  27  projects  has 
not  been  discussed.  The  sixth  year  funding  will  be  reflected  starting 
with  our  1977-' 78  budget,  and  I will  attempt  to  get  a commitment  at 
the  May,  1976  meeting  of  our  Board.  I am  certain  that  I will  be  asked 
for  an  estimate  of  the  average  operating  cost  per  project  for  the 
sixth  year,  which  should  Involve,  for  the  most  part,  the  fifth  re- 
screen of  the  second  five  thousand  women  and  their  recalls.  I expect 
there  may  be  some  unfinished  business  for  the  first  five  thousand  but 
this  should  be  a small  item.  Any  cost  estimates  you  may  have  prepared 
will  be  helpful. 


William  M.  Markel,  M.D. 


cc:  Dr.  Holteb 
Dr.  Pomerance 
Dr.  Byrd 
Agnes  Dixon 
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August  1,  1975 


Hr.  John  Dlbeler 
American  Cancer  Society 
Long  Island  Division 
535  Broad  Hollow  Road 
Kelvllle,  New  York  11746 

Dear  Hr.  Dibelor: 

Xn  response  to  your  telephone  call  today  1 enclose  three  coplea  of  the  reprint 
on  the  possible  Increase  in  breast:  cancer  from  x-ray  ramcography.  This  study 
estimates  10  screening  examinations  per  subject  at  1 rad  absorbed  radiation 
dose  (5  rad  skin  dose)  per  maraograa,  and  calculates  that  this  nay  Increase 
the  Incidence  of  breast  cancer  by  2 percent.  Vc  believe  that  this  estimate  Is 
a satisfactory  one.  We  agree  with  the  authors  that  the  hazard  of  radiation  la 
insignificant  compared  with  the  Improvement  In  survival  from  early  detection 
of  the  disease.  Nonetheless  ve  would  like  to  reduce  even  this  snail  added 
problem,  and  hope  to  foster  methods  to  reduce  tho  x-ray  dosage  by  better  equip- 
ment and  also  by  considering  an  Interval  of  screening  of  longer  than  one  year. 

In  the  American  Cancer  Society  - National  Cancer  Institute  demonstration  pro- 
jects tho  total  cost  per  individual  screening  (physical  exam,  thermography, 
mammography,  follow-up  and  adnlnls trot ion)  Is  about  $20.  In  terms  of  cancers 
found  the  cost  Is  vastly  higher,  of  course,  being  something  of  the  order  of 
$6,000,  but  tills  is  beside  the  point.  The  cancers  detected  In  the  projects 
are  ouch  smaller,  and  the  fraction  of  patients  free  of  axillary  node  metastases 
Is  nearly  twice  that  In  women  seeking  care  themselves.  Since  5 year  survival 
with  present  treatment  Is  almost  twice  as  high  with  negative  nodes,  than  with 
positive,  ve  believe  screening  makes  a major  contribution  to  the  breast  cancer 
problem. 

Although  the  American  Cancer  Society  - National  Cancer  Institute  projects  have 
not  yet  reached  a desirable  proportion  of  minority  groups,  at  least  ona  project, 
that  In  Los  Angeles,  has  in  fact  been  able  to  do  so.  We  think  this  proves  It 
can  be  done,  and  sro  encouraging  the  others  to #vork  harder  at  this  problem. 

I shall  show  this  letter  to  Bill  Pomerance  when  he  returns  on  Tuesday,  August  5, 
and  tell  him  to  expect  your  call. 

Sincerely  yours, 


Irvin  C.  Plough,  M.D. 

Associate  Director  for  Program  Planning 
Division  of  Cancer  Blolor.y  and  Diagnosis 
National  Cancer  Institute 
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AMERICAN  CANCER  SOCIETY-NATIONAL  CANCER  INSTITUTE 
BREAST  CANCER  DEMONSTRATION  PROJECTS 


MEMO 
Ma y,  1975 


1.  It  Is  two  year s since  the  first  of  the  27  bresst  cancer  projects  began 
operation  (In  29  sites)  with  a goal  of  screening  140,000  women  In  the  first 
year  and  an  additional  140,000  women  In  the  second  year  and  following  280,000 
women  for  a total  of  five  years  of  screening  and  an  additional  five  years  of 
follow-up.  Screening  began  In  April,  1973,  and  gradually  all  27  projects 
have  become  operational.  As  of  January,  1975,  approximately  125,000  women 
had  been  examined  and  breast  cancers  have  been  found  at  a rate  of  about  8.8 
per  1,000  women  examined  (note,  this  figure  la  not  precise).  This  Is  a credit- 
able prevalence  rate  (l.e.,  number  of  cancers  found  at  first  screening)  con- 
sidering that  this  Is  a self-selected  group  and  the  Incidence  ratfc  (number  of 
cancers  found  on  subsequent  screenings)  trill  probably  be  considerably  less 
than  this  figure. 

Many  of  the  projects  have  had  site  visits  after  (over)  15  months  of  operation. 
All  of  the  projects  visited  are  examining  adequate  numbers  of  screenees  and 
are  finding  an  expected  and  acceptable  number  of  cancers.  Recommendations 
for  biopsy  range  from  few  to  many  per  cancer  found  and  It  Is  hoped  that  the 
significance  of  the  numbers  of  biopsies  necessary  to  find  the  most  cancers 
will  be  determined  by  these  projects  (l.e.,  will  projects 'recommending  10 
biopsies  per  cancer  find  more  or  less  cancers  than  those  recommending  3 biop- 
sies for  each  cancer  found).  Almost  all  of  the  projects  are  making  extensive 
use  of  American  Cancer  Society  volunteers;  some  can  Improve  In  this  area. 

Some  of  the  problems  found  by  the  site  visitors  will  be  discussed. 


2.  Site  visitors  felt  that  the.  project  pathologists  have  not  been. Involved 
sufficiently  In  the  projects.  Lack  of  forms,  Improper  indoctrination  and 
other  factors  may  have  been  the  reason  for  this  but  It  must  be  emphasized 
that  when  a lesion  is  Identified  and  a biopsy  advised,  It  is  the  responsi- 
bility of  the  project  director  to  see  that  the  project  pathologist  and  the 
screenee's  physician  of  record  are  notified,  and  the  surgeon  identified. 

In  addition,  the  project  pathologist  and  mammographer  should  make  themselves 
aware  as  to  where  and  when  the  biopsy  Is  to  be  done  (especially,  if  it* Is 
not  done  In  the  project  hospital)  and  the  mammographer  should  offer  his 
services  to  the  local  pathologist  in  order  to  make  more  certain  that  he 
obtains  the  materials  and  information  that  will  permit  him  to  fill  out  the 
forms  properly  and  more  importantly,  that  the  suspicious  area  In  the  mammo- 
gram Is  removed.  It  Is  vital  to  the  success  of  the  projects  that  the  path- 
ologist, mammographer  and  surgeon  all  cooperate  in  demonstrating  to  their 
community  the  necessity  of  specimen  radiography,  histological  classification 
of  the  lesion,  extent  of  axillary  metastasis  and  other  features  indicated  io 
the  forms. 
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The  project  pathologist  la  expected  to  ask  hla  counterpart  la  tha  treating 
hospital  to  submit  groat  specimens,  if  possible,  as  vail  a a microscopic  slides 
sad  tissue  blocks  of  both  ban 1 go  and  malignant  laaions.  Geographic  or  other 
situations  may  not  make  this  always  posslbls  but  a raal  attempt  should  ba  made 
to  obtain  this  matarlal  as  vail  as  accurata  reports* 

The  project  information  states;  "Vhen  biopsy  Is  recommended  on  radiologic 
evidence  only,  It  should  ba  determined  by  specimen  radiography  (see  appendix) 
that  the  lesion  identified  radiographically  has  been  removed  by  the  surgeon." 

There  will  be  some  cases  with  physical  findings  in  one  area  when  the  radiol- 
oglet  is  suspicious  of  an  area  in  another  part  of  the  breast  or  adjacent  to  the 
benign  lesion  and  therefore  there  should  be  consultation  for  lesions  of  this 
sort  and  the  responsibility  of  determining  if  such  exists,  rests  with  the  project 
director  and  indirectly  with  the  project  pathologist. 

These  projects  have  been  designed  as  "demonstration"  projects  with  the  best 
personnel  that  can  be  secured  to  demonstrate  that  screening  and  maamography  will 
find  small  and  occult  breast  cancers.  The  demonstration  should  extend  to  all 
physicians  in  the  areas  around  the  projects.  Such  educational  objectives  can 
be  attained  by  project  radiologists,  pathologists  and  surgeons  speaking  period- 
ically at  respective  meetings  of  members  of  their  specialty  and  not  only  indi- 
cating vhat  procedures  are  neceasary  for  finding  occult  breast  cancer  but  also 
reporting  the  projects'  results,  ouch  as  the  fact  that  about  90  percent  of  these 
cases  can  be  suspected  or  diagnosed  by  naomography  and  that  only  20-25  percent 
of  all  cases  found  have  axillary  metastasis  as  compared  to  50-60  percent  of  those 
women  with  symptomatic  palpable  lumps.  The  cooperation  of  all  of  these  specialists 
Is  essential,  if  these  projects  are  to  succeed. 


3.  In  the  project  Information,  It  should  be  noted  that  on  page  8,  option  2 
and  page  9 paragraph  2,  a change  has  been  made.  If  a screenee  is  noted  to  have 
only  a positive  thermogram,  she  will  be  rescreened  at  the  discretion  of  the 
project  director  and  not  arbitrarily  at  6 months  as  stated. 


4*  From  the  site  visitors1  reports  It  was  not  apparent  that  all  project  dir- 
ectors understood  their  responsibility  to  follow  every  woman  entered  in  the 
projects  for  10  years  or  to  her  death,  and  to  find  the  cause  of  death,  regard- 
less of  whether  or  not  she  returned  for  rcscreenlng.  This  follow-up  can  be 
done  through  the  screenee,  if  she  is  willing,  the  referring  or  doctor  of  record 
or  through  friends  she  hea  indicated  on  the  identification  sheet.  Such  infor- 
mation is  most  Important  for  the  statistical  evaluation  of  the  work  done  In 
these  projects.  It  Is  believed  that  the  American  Cancer  Society  volunteers  can 
be  most  helpful  in  locating  women  who  might  have  been  dissatisfied,  recalcitrant 
or  moved  to  other  areas.  Follow-up  forma  are  being  developed  and  will  be  dis- 
tributed; these  will  be  used  in  reporting  on  screenees  who  have  not  returned  for 
rescreening.  Similarly,  an  Interval  cancer  report  form  la  being  developed  that 
will  be  used  to  indicate  the  occurrence  of  cancer  detected  Independent  of  the 
screen. 
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5«  Again  the  Importance  of  obtaining  Initial,  independent  readings,  finding* 
and  reports  of  each  examination  le  emphasized.  Whether  It  la  a physician, 
paramedic  or  technician,  the  initial  reading  form  should  be  completed  and  the 
type  of  parson  making  the  report  Indicated.  Later  changes  In  screenes  manage- 
ment can  be  made  based  on  consultations,  double  .readings,  reports  of  other 
examinations  and  Its  conclusions  never  altered.  It  la  Important  that  the 
persons  doing  and  reporting  the  Initial  examination  should  do  so  without  any 
knowledge  of  the  other  examinations,  l.e.,  one  person  read  the  mammograms, 
another  the  thermogram  and  another  record  the  physical  examinations.  It  Is 
acceptable.  If  It  la  necessary  because  of  Inadequate  numbers  of  personnel,  for 
the  same  person  to  read  the  thermograms,  for  example,  and  later  read  the  mammo- 
grams providing  there  Is  no  Identification  of  screenees. 

The  purpose  of  this  separation  of  readings  Is  to  determine  the  role  of  each  of 
these  modalities  of  examination  In  the  final  determination  of  what  la  to  be 
done.  After  each  of  these  examinations  Is  recorded  Independently,  It  Is  desired 
and  Indeed  expected  that  a physician  will  review  all  three  modalities  as  reported 
and  then  possibly  recall  or  reexaailne  the  screenee  so  that  the  beat  possible 
decision  for  that  parson  can  be  made.  Under  no  circumstances  should  the  original 
report  be  altered  but  the  final  report  will  be  baaed  on  all  three  modalities  and 
perhaps  even  a reexamination  of  these.  Till  out  the  Initial  form  as  you  believe 
It  should  be  filled  out  at  that  time  and  then  call  for  help  If  you  are  uncertain! 
But  don't  change  the  original  report  after  you  call  for  help. 


6.  The  recent  workshop  on  thermography  Indicated  that  most  of  the  thermograms 
were  fair  and  some  were  good.  There  were  a few  that  were  not  as  good  and 
probably  should  not  have  been  read.  There  la  definite  room  for  Improvement. 

The  reasons  for  decisions  baaed  on  thermography  were  discussed  and  It  Is  recog- 
nized that  better  and  more  precise  definitions  for  stating  that  a thermogram 
Is  positive  or  abnormal  are  needed  and  these  definitions  might  well  be  estab- 
lished from  these  projects.  It  la  generally  accepted  that  no  decision  to 
biopsy  a breast  should  be  made  on  thermographic  evidence  alone.  In  these  pro- 
jects It  Is  mandatory  that  there  be  more  evidence  than  a positive  thermogram. 

It  Is  a "non- invasive11  method  of  examination  and  perhaps  some  way  can  be  found 
to  reduce  the  frequency  of  x-ray  exposure  by  using  periodic  thermography;  but 
this  method  is  not  evident  now. 


7.  We  are  Interested  In  updating  our  list  of  ancillary  projects  that  each  of 
you  may  be  involved  In.  We  would  appreciate  receiving  a list  of  these  efforts 
and,  if  you  have  not  given  us  a detailed  description  of  any  of  these  before, 
such  complete  Information  la  desired.  We  would  like  to  remind  you  that  If 
these  Involve  the  screenees  In  any  way,  notification  of  the  National  Cancer 
Institute  Is  required  In  advance  of  venturing  Into  this  area. 


8.  Bilateral  Mastectomy  Patients.  Questions  have  bean  coming  In  as  to  the 
disposition  of  bilateral  mastectomy  patients.  It  Is  necessary  to  maintain 
contact  with  the  patient  on  a regular  basis  so  as  to  be  aware  of  her  status. 


56*120  0 - 79  - 61 


956 


She  of  count  should  be  followed  by  her  surgeon  or  Internist  or  f tally  practi- 
tioner of  record.  The  project  should  not  assuae  responsibility  for  her  aedlcal 
observations. 

9.  There  was  soae  ai sunders tending  at  the  February  24,  1975,  Betheada  meeting 
concerning  the  comprehensive  history  being  prepared  for  the  Casa  Control  study. 

The  project  will  have  no  responsibility  for  filling  out  these  format  they  will 
be  completed  by  trained  Interviewers  under  the  supervision  of  the  national 
Cancer  Institute. 

10.  It  is  the  goal  of  these  projects  to  demonstrate  that  the  best  and  most  eccu- 
rste  method  of  detecting  breast  cancer  can  be  applied  to  large  groups  of  women. 

The  ultimate  goal  Is  to  have  these,  belifved  to  be  effective,  methods  recognised 
and  adopted  by  the  general  health  care  syatea. _ Quality  control  Is  of  the  utmost 
Importance  and  such  control  has  already  been  established  In  mammography  and 
thermography  and  similar  control  methods  are  being  established  for  physical  exami- 
nation and  pathology.  The  great  dedication  and  excellence  of  all  of  the  personnel 
In  these  projects  Is  appreciated  and  apparent.  Continuous  monitoring  of  these 
projects  Is  essential  in  order  to  be  corrective  and  helpful  at  the  earliest 
opportunity. 


William  Karkel,  M.D. 
Project  Officer 
American  Cancer  Society 
219  Bast  42nd  Street 
New  York,  New  York  10017 


William  Fomerance,  M.D. 
Project  Officer 
National  Cancer  Institute 
Building  31,  Room  3A10 
Betheada,  Maryland  20014 


<301)496-1591 
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AMERICAN  CANCER  SOCIETY,  INC. 

91*  CAST  43  ND  STRICT  • NEW  YORK,  N.Y.  10017  • (313)  607*3700 

WILLIAM  M MARK  EL  MO 
V1CC  PRESIDENT  FOR  SERVICE 
AMO  REHABILITATION 


fHr.  John  P.  Campbell*  Jr. 

National  Cancer  Institute 
National  Institutes  of  Health 
research  glair  Building  - Room  7A07 
education  Be  the  s da,  Maryland  20014 

SERVICE 

Dear  Mr.  Campbell: 


April  1,  1974 


The  8oard  of  Directors  of  the  American  Cancer  Society  approved 
the  following  recomnendatlon  at  the  meeting  on  February  8,  1974: 


•That  the  following  additional  seven  breast  cancer  detection 
demonstration  projects  be  approved  for  funding  In  the  amount 
of  $25,000  per  year  per  project  for  two  years: 


✓ Vanderbilt  University  (John  R.  Amberg,  M.D.) 
(Henry  Burko,  M.D.)  Nashville,  Tennessee 


/University  of  Arizona  - Arizona  Medical  Center 
(C.D.  Christian,  N.D.,  Ph.D.)  Tucson,  Arizona 

i/St.  Joseph  Hospital  (Duncan  L.  Moore,  M.D.) 
Houston,  Texas 

/Rhode  Island  Department  of  Health  (Herbert  P. 
Constantine,  M.D.)  Providence,  Rhode  Island 


Good  Samaritan  Hospital  and  Medical  Center 
(Morton  J.  Goodnan,  M.D.)  Portland,  Oregon 

^University  of  Southern  California  (Lewis  W.  Gulss,  M.D.) 
Los  Angeles,  California 

/Cancer  Research  Center  (William  L.  Dohegan,  M.D.) 
Columbia,  Missouri 


We  have  been  advised  that  the  National  Cancer  Institute  Is  prepared 
to  fund  these  additional  projects  with  limited  funding  from  the 
American  Cancer  Society.  This  would  bring  the  total  number  of 
breast  cancer  detection  demonstration  projects  to  27." 


Sincerely  yours, 

• - tU 


Ullllw  H.  Harkel , M.D. 
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TO:  Participants  of  January  9.  I9?4  meeting  on  Cancer  Control: 

Breast  Cancer  Demonstration  Projects 

FROM:  M.  Zelen,  Ph.D. , Director 

Statistical  Laboratory,  State  University  of  New  York  at  Buffalo 

DATE:  December  27,  1973 


Other  commitments  prevent  me  from  attending  the  meeting 
today.  However,  I wish  to  bring  to  your  attention  three  documents  which 
may  be  of  interest  to  you.  These  are  labeled  A,  B,  and  C and  are  attached. 

A and  B were  written  early  in  1973  after  making  several  site  visits  for  the 
Demonstration  Project.  C was  presented  a few  weeks  ago  at  a meeting  called 
Creative  Concepts  in  Radiology",  held  in  Colorado. 


Briefly  A,  contains  a su ggabUuu  Lu  alter  the  basic  plan  ot  the 
Demonstration  Project  so  that  it  is  a study  which  generates  useful  information 
and  at  the  same  time  is  enlarged  to  screen  for  cervical  cancer.  As  most  of 
you  know,  the  benefits  from  cervical  smears  is  open  to  question  by  virtue  of 
the  British  Columbia  Study  (Aluwalia,  H.S.  and  Doll,  R.  Mortality  from  cancer 
of  the  cervix  uteri  in  British  Columbia  and  other  parts  of  Canada,  Brit.  J. 
Prey.  Soc.  Med.  22.  161  (1968).  This  Demonstration  P^fiject4sLJLl,golden,' 
opportunity  to  obtain  prospective  data  on  the  benefits  of  Pap5mears.  At  the 
same  time  it  will  help  evaluate,  in  an  unambiguous  way,  the  benefits  of  early 
detection  through  mass  breast  screening.  Recently  I attended  a meeting  where 
a participant  in  the  Demonstration  Project  was  reporting  15-20  cases  found 
per  thousand.  This  is  far  above  the' HIP  experience.  Without  a control  group, 
we  have  no  way  of  knowing  whether  these  women  are  being  helped  or  are  simply 
being  observed  a longer  time  with  disease. 


O 


_ B was  written  so  that  the  subtleties  associated  with  the  evaluation 

of  early  detection  screening  programs  are  understood  by  clinicians  and  radio* 
logists.  Since  writing  this  critique  of  the  HIP  program,  l have  learned  that 
•those  individuals  in  the  Study  (screened)  Croup  who  failed  to  como  in  for  an 
examination  had  significantly  lower  incidence  (20  percent  lower)  of  breast 
cancer  than  the  control  group.  This  makes  the  comment  of  section  5 even 
more  pertinent. 


C la  self-explanatory  and  indicates  that  If  the  main  object  of 
the  Demonstration  Project  is  to  diagnose  more  women  with  breast  cancer 
..  early,  there  is  a cheaper  way  of  doing  It.  Note  that  at  a prevalence  rate  of 

O Ipsr  1,000,  the  cost  is  $22-28  thousand  dollars  per  case  found  for  mammo- 

graphy. Even  if  the  cost  was  reduced  by  a factor  of  10  it  would  still  be  too 
expensive  to  be  used  as  a mass  public  health  measure.  It  should  be  used  only 
In  a screening  program  for  high  risk  or  suspicious  individuals. 
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AMERICAN  CANCER  SOCIETY,  INC. 

• 1*  CAST  41NO  STRICT  * N C W V O » K,  N.  V.  1 0OI  T • (911)  MT-ITOO 


CONFIDENTIAL 

Dr.  Nathaniel  I.  Berlin,  Director 
Division  of  Cancer  Biology  fc  Diagnosis 
National  Cancer  Institute 
Bethesda,  Maryland  20014 

Dear  Nats 


Aimnm  l hocus,  m a 

NMOtVKCNUtDCNT 
POS  MtOtCAL  WrAJKS 
AMOKKAHCH 


October  3,  1973 


research  j juive  noi  responded  to  your  letter  of  July  31,  1973  about  the  Breast 
education  Cancer  Detection  Demonstration  Projects  because  we  have  no  record 
service  of  having  received  It  until  now. 

Now  that  I have  read  the  criticisms,  I do  not  feel  qualified  to  answer 
with  statistical  expertise.  It  Is  my  Impression  that  had  this  same 
approach  been  used  in  the  early  1950's,  the  Pap  smear  would  not  he 
in  existence  today,  nor  would  there  be  a *60%  reduction  in  the  mortality 
from  cervical  cancer. 


Nevertheless, 

1.  I suspect  that  the  critic  has  had  little  or  no  experience  with  the 
clinical  diagnosis  and  management  of  breast  cancer.  Will  there  never 
be  an  end  to  the  "biological  deter  minis  ts"  and  "therapeutic  nihilists" 

^ who  minimise  the  importance  of  early  diagnosis  and  prompt  treatment, 
yet  rush  their  wives  to  the  physician's  office  at  the  first  suspicion  of 
possible  cancer? 

2.  How  can  a statistician  (who  obviously  needs  time  In  the  Breast  Clinic 
of  Memorial  or  M.  D.  Anderson)  attach  any  significance  to  his  own  state- 
ment - "early  detection  case  findings  tends  to  detect  cases^ which  have 
longer  pre- clinical  durations"?  What  does  all  this  mean?  ' What  is  the 
meaning  of  "tends"?  What  is  "pre- clinical"  • lobular  carcinoma  in  situ, 
a small  palpable  mass  of  invasive  cancer,  a mass  too  small  to  palpate? 
Who  can  tell  how  long  a "pre-cllnlcal"  situation  has  existed?  The  critic 
draws  diagrams  which  are  pure  hypotheses  and  meaningless  clinically, 

- yet  presented  as  statistical  gospel.  This  is  a fine  example  of  the  appll- 
^ cation  of  statistical  methodology  without  knowledge  of  the  natural  history 

of  a disease  process. 
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9.  Yes*  we  wilt  be  able  to  answer  many  questions  vitally  important  to  clinicians 
without  the  recommended  control  group.  For  example,  what  is  the  value  o f 
thermography  in  relation  to  mammography  and  clinical  examination,  what  is  the 
value  of  all  three  techniques  in  relation  to  each  other,  what  is  the  significance 
of  the  family  history  in  the  group  studied,  how  many  early  cancers  are  found  in 
the  population  screened  and  what  happens  to  these  patients,  etc. , etc.  ? 1 could 
go  on  and  on. 

4.  The  tubular  vision  of  the  critic  does  not  see  the  broader  Implications  of 
professional  and  public  education  in  reducing  the  mortality  of  the  f 1 cancer  killer 
of  women. 

5.  Let's  wait  and  see  what  age  groups  do  come  in  and  what  the  detection  rate  is. 
Zs  it  less  important  to  find  minimal  breast  cancer  in  a woman  40  years  of  age  than 
60?  Peter  Medawar,  in  a recent  editorial  on  the  Coat/Benefit  Analysis  of  Pure 
Research,  referred  to  Oscar  Wilde's  definition  of  a cynic  as  f,a  man  who  knows 
the  price  of  everything  and  the  value  of  nothing. " 

6.  We  considered  the  possibility  of  including  a Pap  test  and  rejected  it  because 
breast  cancer  is  the  main  target  and  because  It  Is  Impractical  considering  the 
number  of  women  being  examined  in  short  periods  of  .time.  Does  the  critic  know 
what  Is  entailed  in  doing  a Pap  test?  The  physical  aspects  of  further  undressing, 
.an  examining  table,  stirrups,  etc.  Why  not  also  include  a bimanual  pelvic  exam, 
a digital- rectal,  an  abdominal  exam,  etc.  ? The  project  could  be  extended  to  a 
complete  physical  examination,  thoroughly  computerised,  but  thia  Is  neither  the 
message  nor  the  focus  of  the  program. 

7. '  1 don't  need  a "hypothetical  case”,  nor  do  I need  a theoretical  diagram  for 

breast  cancer.  Anyone  who  has  treated  this  disease  for  twenty  five  years  knows 
that  Stage  I breast  cancer  almost  invariably  does  better  than  more  advanced 
disease  when  treated  surgically,  Obe  can't  begin  with  a presumptive  diagram 
and  use  the  word  "always”  (see  paragraph  #3,  page  2). 

8.  What  does  the  critic  mean  by  "slow  growing  disease"?  Has  anyone  ever 
proved  that  "alow  growing  disease"  has  "fewer  patients  with  axillary  nodal 
Involvement"?  What  do  we  have  to  do  to  prove  that  earl^  detection  is 

^beneficial"  ? 

9.  The  critic  (page  6)  obviously  doesn't  understand  the  potential  role  of  mam- 
mography and  the  possible  saving  of  lives  when  mammography  Is  combined  with 
thermography  and  clinical  examination.  To  anticipate  that  the  physical  exami- 
nation which  discovers  a readily  palpable  cancer  may  benefit  a patient  more  than 
a mammogram  which  discovers  a nonpalpable  in  situ  cancer  proves  a lack  of 
unde t*s landing  about  clinical  breast  cancer. 
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10.  I respect  the  judgment  of  well  versed  statisticians  and  often  call  upon  them 
for  advice.  However,  there  Is  a limit  for  statistical  application  to  all  avenues 
of  medicine.  Many  good  statisticians  recognise  the  value  of  sound  medical 
practice,  good  patient  care,  public  education,  professional  education  and 
cancer  control.  One  could  further  minimise  the  breast  projects  by  now  Insisting 
on  an  animal  model  system  before  we  examine  the  first  patient.  In  the  mean- 
while. more  women  die  needlessly  of  breast  cancer. 

11.  Sure,  maybe  the  Pap  smear  doesnft  account  for  all  the  reduction  In  mortality 
from  cervical  cancer  (more  hysterectomies,  declining  Incidence).  But.  doesn't 
all  this  become  an  exercise  In  statistical  futility  when  the  Pap  smear  is  simply 
good  medical  practice  for  the  patient  of  today  who  may  have  early  cancer  of  the 
cervix  undetected  visually?  Perhaps  mammography,  thermography  and  well  done 
clinical  examinations  will  become  the  equivalent  for  breast  cancer.  Let's  try  to 
find  out  practically  - not  by  theoretical  diagrams  which  slmpllstlcally  refer  to  a 
"duration  of  pre- clinical  disease"  without  any  true  concept  of  evaluation  or 
meaning. 

12.  Lastly.  Z am  always  suspect  of  the  man  who  comments  on  a breast  cancer 
project  and  often  refers  to  the  anatomic  site  as  the  "brest". 


* Sincerely. 


Arthur  1.  Holleb.  M.  D. 
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DRPAST  CANCKR  DKTSXTION  CMNIC 
911  Seneca 

Seattle#  Washington  90101 
September  6 - December  31#  1973 


1831  Women  Screened 

35  Biopsies  Recommended 

12  Cancers 

10  Negative  Nodes 
2 Positive  Nodes 

15  Benign 

8 Not  Yet  Determined 


Participating  Hospitals 


Burien  General  1 

Doctors  Hospital  1 

Group  Health  6 

Providence  1 * 

Seattle  General  1 

Swedish  5 

Tacoma  General  1 

U.S'.  Public  Health  Service  4 
Virginia  Mason  9 

Valley  General  1 f 

Waldo  1 


SUMMARY  OF  THE  TABLES 


Demographic  Data 


Table  1 

Reasons  for  Examination 

Table  2 

Source  of  Information  on  Program 

Table  3 

Race 

Table  4 

Religion 

Table  5 

Marital  Status 

Table  6 

Family  Income 

Examination  and  History  Data 


Table  7 Examination  Evaluations 

Table  8 Data  Entry  Errata 


. (Totals  nay  not  crossfoot  due  to  multiple  responses  and  omissions) 


DEHOCHAPHIC  DATA 
^Reasons  for  Examination’* 
|Mtj  on  Patient  Histones  Available 


MHHESfl 

Might  have 
Breast  Dis. 

Might  have 
Breast  CA 

imniin 

m 

Other 

Atlanta 

0) 

7 

6 

i 

Boise 

OS 

666 

487 

40 

22 

121 

50 

98 

Cincinnati 

11 

80 

63 

4 

4 

3 

6 

Jacksonville 

24 

24 

14 

l 

4 

2 

4 

Philadelphia 

13 

133 

75 

11 

1 

21 

7 

41 

Seattle 

06 

1S6 

127 

7 

1 

37 

8 

24 

TOTALS 

1.116 

i 

// 4 

63 

24 

167 

71 

173 

Rote:  These  categories  ere  not  mutually  exclusive;  multiple  answers  are  legitimate. 
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tui4.2 

> 


DQflOGRAFHXC  DATA 
Source  of  Information  on  Pronrete 


Project 

19 

Radio 

peper 

foe ter 

n 

Friend 

in 

ES 

Othc 

Atlanta 

7 

l 

1 

3 

3 

’ 

lolit 

666 

33 

6 

211 

46 

20 

66 

317 

72 

15 

37 

Cincinnati 

80 

3 

1 

41 

1 

3 

16 

7 

5 

8 

Jacksonville 

24 

2 

14 

2 

2 

3 

2 

Philadelphia 

133 

21 

2 

103 

2 

14 

3 

*9 

G 

Seattle 

186 

.46 

9 

93 

1 

5 

35 

7 

3 

9 

TOTALS 

1,116 

106 

19 

465 

47 

21 

76 

367 

91 

30 

62 
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1 DEMOGRAPHIC  DATA 

' ' ; * 


Protect 

Kuaber 

Screened 

BSH5B 

VTpgv 

■CTS9 

la 

H9B 

Other  . 
Orien. 

lotber 

1 Uncc 

Atlanta 

7 

6 

■ 

t 

■ 

■ 

So  lac 

666 

6S1 

B 

■ 

1 

1 

4 

i 

1 

m 

Cincinnati 

60 

69 

B 

B 

m 

1 

Jacksonville 

24 

22 

B 

i 

Philadelphia 

153 

132 

10 

2 

1 

Seattle 

186 

172 

H 

2 

1 

1 

1 

i 

TOTALS 

1,116 

1052 

28 

17 

4 

2 

3 

i 

1 

2 
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TABLE  A 


* PPCGRAPHIC  DATA 
"EeUgioa" 


Ffolcct 

. ltun bar 
Screened 

Cachotle 

1 Jewish! 

1 MornorJ 

7th  day 
Adventist 

11 

— 

N’one 

Atlanta 

7 

m 

■j 

6 

Bolaa 

666 

83 

118 

4 

444 

26 

3 

13 

Cincinnati 

60 

12 

54 

2 

2 

Jacksonville 

24 

3 . 

2 

■ 

18 

1 

Thlladelphla 

153 

4$ 

52 

38 

2 

3 

5 

Saattla 

186 

45 

13 

E 

1 

100 

9 

3 

9 

TOTALS 

1,116 

192 

82 

93 

5 ‘ 

.660 

40 

9 

29 
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TA8LE  S 


. * DDBCRAPKIC  DATA 

. ^tarltal  Status”  . 


Frolact 

Kuaber 

Screened 

Married 

Single 

Divorced 

Separated 

Widowed 

Atlanta  ^ 

7 

3 

1 ! 

1 

loin 

666  _ 

505 

20 

63 

8 

65 

Cincinnati 

SO 

64 

2 

9 

5 

Jacksonville 

24 

19 

2 

3 

Philadelphia 

153 

112 

10 

8 

6 

17 

Saattla 

166 

140 

3 

20 

2 

21 

TOTALS 

1,116 

645 

35 

103 

16 

112 
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TABU  6 


c 


DEMOCRATIC  DATA 
% "fAHILY  INCOME" 


Proiecc 

Huaber 

Screened 

Undet 

5.000 

5,000 

9.999 

• 10,000 
16.999 

' Ts,W 

29.999 

30,000 

99.999 

H 

Uncertain 

Atlanta 

7 

1 

4'' 

2 

Boise 

666 

80 

176 

182 

154 

41 

33 

Cincinnati 

80 

7 

19 

16 

21 

11 

6 

Jacksonville 

26 

6 

6 

4 

7 

1 

1 

Philadelphia 

153 

18 

37 

32 

36 

12 

9 

Seattle 

166 

32 

32 

48 

60 

5 

i 

4 

TOTALS 

1,116 

166 

266 

286 

280 

70 

l 

53 

\ 
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examination  evaluations  of  six  projects 

(Bat'd  on  data  available  to  the  Statistical  Center  at  of  1/2/74) 


6 

• p 




■ ■ — 

TNFxMOGRi 

K M 

, t 



Positive 

i 1 

Negative 

I MAMMOCK 

A M 1 

i M A M M < 

) C R i 

* M 

Ntaaber 

I Positive  1 

i Negative  1 

1 Positive  1 Mount: 

1 Vi* 

L 

Project' 

(code) 

[PHYSICAL  1 PHYSICAL  1 

1 PHYSICAL  1 

[ ’HYSICAt. 

Slope lea 
Recommended 

Slop# let 
Performed 

Vartflc 

Screened 

Pos.^ 

1 Pos.  1 Neg.  | Poa.  | 

Lfir« 

I'or; . 

H-T,. 

Atlanta  * 

03 

213 

1 

2 

0 

25* 

0 

2 

0 

183 

66 

Atlanta  1»* 
(thermogram) 
omitted 

03 

909 

23 

29 

2 

835 

. f 

Bolte 

08* 

204 

1 

5 

0 

21 

0 

13 

0 

164 

3 

Cincinnati 

11 

209 

2 

6 

3 

38 

4 

21 

18 

115 

25 

Milwaukee  * 

03 

2333 

4 

11 

4 

733 

1 

20 

17 

1543 

57 

40 

11 

Philadelphia 

13 

153 

4 

7 

3 

38 

0 

15 

4 

82 

6 

Seattle 

06 

614 

6 

10 

3 

72 

14 

29 

7 

471 

16 

- 

TOTALS 

3726 

18 

41 

17 

927 

19 

100 

46 

2558 

173 

40 

11 

1 Totala  were* prepared  by  the  Project. 

2 Due  to  • failure  of  thermography  equipment,  a aeparate  line  la  Included  for  reaulta  of  unotram  and  phyalcai 

examlnatlona.  Thla  waa  done  to  present  the  data  and  laolate  a problem.  Theta  flgurea  are  not  Included  In 
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SUPPLEMENT  TO  TABLE  7 EXAMINATION  EVALUATIONS 


Zt  it  often  difficult  to  readily  visual!  re  from  a table  the  proper 
allocation!  of  cattforiee  in  three  dioenalonal  space.  Some  of  this 
difficulty  cay  be  overcome  by  the  use  of  a pictorial  device  called 
a Venn  Diagrac,  which  is  familiar  to  rost  logicians.  Such  a figure  la 
shown  below  with  th*  appropriate  values  inserted  from  the  table. 

The  three  examinations  Thermography,  Mammography,  and  Physical  are 
represented  by  circles.  The  area  within  an  appropriate  circle  represents 
a positive  reading,  and  the  area  exterior  to  the  circle  represents  a 
negative  one.  The  areas  cerron  to  the  circles  then  provide  a 
representation  of  the  desired  breakdowns. 
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* 

CURRENT  STATUS  OF  PROJECTS 

. 

Location 

Office 

*Wo. 

Operational 
• Date 

Ho.  Patlenta 
Screened 

lev  York  City 

■ 01 

4/  /73 

10,000 

Atlanta  (Emory) 

02 

7/1/73 

440 

Atlanta  (Cao.  Bapt.) 

03 

9/  /73 

1,122 

Louisville 

04 

8/  /73 

1,900* 

Milwaukee 

05 

7/1/73 

2,333 

Seattle 

06 

9/6/73 

1,100* 

Oklahoma  City 

07 

11/1/73 

3,000* 

Bo  lee 

08 

.11/1/73 

663 

Hevark 

09 

11/7/73 

90 

Uoiii  City 

10 

* »/  /»  . 

1,200* 

Cincinnati 

11 

7/  /73 

2,000* 

Jackrecvllle 

12 

12/17/73 

24 

Philadelphia  (Einstein)  13 

12/1/73 

153 

Philadelphia  (temple) 

14 

2/  /74 

Plttaburgh 

IS 

5/  /74 

Wilmington 

16 

2/1/74 

Ann  Arbor 

17 

'74 

Dee  Hoi nee 

18 

4/  /74 

Honolulu 

19 

‘ 2/1/74 

.Oakland 

20 

2/1/74 

Washington,  D.C. 

21 

— 

Durham 

22 

1/  /74 

♦Eat tea ted 

• 

t . 

4 


At  oft 

9/1/73 

11/19/73 

12/15/73 

12/31/73 

12/12/73 

12/15/73 

12/31/73 

12/31/73 

12/31/73 

12/31/73 

1/1/74 

12/31/73 

12/28/73 


36-120  0 - 79  - 62 
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DEPARTMENT  OF  HEALTH.  EDUCATION.  AND  WELFARE 
PUSLIC  HEALTH  SERVICE 
^ NATIONAL  INSTITUTES  OF  HEALTH 
■CTMCSOA.  MANVkANO  .*W1« 

NATIONAL  CANCER  INSTITUTE 

August  9,  1973. 


Nathaniel  Z.  Berlin,  H.D. 

Director,  Division  of  Cancer 
Biology  and  Diagnosis 
national  Cancer  Institute 
Building  31,  Roots  3A03 
Be the sd a,  Maryland  20014 

SUBJECT!  Breast  Cancer  Deoonstratlon  Projects  - Jointly  Sponsored  by 
the  American  Cancer  Society  and  National  Cancer  Institute 

Dear  Doctor  Berlin i 

OVERALL  PROJECT  SUPERVISORS 


Arthur  Holleb,  H.D. 

American  Cancer  Society  . 

219  East  42nd  Street 
New  York,  New  York  10021 
(212)  867-3700 

Nathaniel  I.  Berlin,  M.D. 
Director 

Division  of  Cancer  Biology  and  Diagnosis 
National  Cancer  Institute 
Building  31  Roots  3A03 

Be  the  sd  a,  Maryland  20014 
(301)  496-4345 

• 

John  Ballar,  M.D. 

Acting  Associate  Director 
Division  of  Cancer  Control 
National  Cancer  Institute 
Building  31  Roots  10A2S 
Bethesda,  Maryland  20014 
(301)  496-6317 


project  Officers 


Kenneth  8.  Olson,  M.D. 
National  Cancer  Institute 
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% Hr «.  Susan  Picker,  Associate 
national  Cancer  Institute 

Zhor  J.  fiasnyk,  Ph.D. , Associate 
national  Cancer  Institute 

William  Kaxkel,  H.D. 

American  Cancer  Society. 

nOTEi  Dr.  Karkel  has  Indicated  that  the  actual  operation  o f these 
projects  will  be  by  the  National  Cancer  Institute,  but  regular  forms 
will  go  to  him  as  veil  as  to  Kenneth  B.‘  Olson,  H.D.  of  the  National 
Cancer  Institute.  The  latter  person  will  coordinate  all  activities 
and  be  a central  focus  for  infotmation,  questions,  difficulties,  etc. 
The  American  Cancer  Society  as  veil  as  the  National  Cancer  Institute 
will  be  informed  of  the  success  (or  failure)  of  e^gji  project  and 
cooperate  in  any  final  reports. 


PROJECT  DIRECTORS 


Dr.  Philip  Strax 
Guttman  Institute 
2 East  87th  Street 
New  York,  New  York  10028 
(212)  427-4433 

Dr.  R.  Waldo  Powell 
• Emory  University 
School  of  Medicine 
1365  Clifton  Road,  N.W. 
Atlanta,  Georgia  30322 
(404)  377-2472 

. Dr.  Condict  Moore 
University  of  Louisville 
627  S.  Floyd  Street 
Louisville,  Kentucky  40402 
(502)  582-2111  ext.  510 

Dr.  James  E.  Youker 
Professor  and  Chairman 
The  Medical  College  of  Wisconsin 
561  North  15th  Street 
Nllvaukce,  Wisconsin  53226 
(414)  258-2080 
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Dr.  Thomas  Carlile 
* * The  Mason  Cllnlc; 

* 1118  Ninth  Avenue 
Seattle,  Washington  98101 
.(206)  623-3700 

Dr.  Joanna  Haberman 

University  of  Oklahoma  Kaalth  Scianca  Cantar 
B.O.  Box  26901 

Oklahoma  City,  Oklahoma  73190' 

(405)  271-5134 

Dr.  Alfrad  M.  POpma 
Mountain  States  Tumor  Institute 
151  East  Bannock 
Boise,  Idaho  83702 
(208)  345-1780 

Dr.  Benjamin  Rush 

Nev  Jersey  College  of  Medicine  and  Dentistry 
100  Bergen  Street 
Newark,  New  Jersey  07103 
(201)  643-6431 

Dr.  Loren  J.  Humphrey 
University  of  Kansas  Medical  Center 
Department  of  Surgery 
Rainbow  Boulevard  at  39th  Street 
Kansas  City,  Kansas  66103 
(913)  831-6101 

Dr.  Marvin  HcClow 
St.  yincent's  Medical  Center 
Department  of  Radiology 
Barrs  Street  and  St.  Johns  Avenue 
Jacksonville,  Florida  32204 
(904)  389-7751  ext.  8332 

Dr.  Myron  Moskowitz 
University  of  Cincinnati 
College  of  Medicine 
Eden  and  Bethesda  Avenues 
Cincinnati,  Ohio  45219 
(513)  872-4396 


BEST  COPY  AVAILABLE 
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THt«  IS  THE  MUST  Of  > KWBtH  Of  MtWgJTTCT, 

A Statistical  Cintir  has  been  awarded  to  thf  University  City  Science 
Center  of  Philadelphia.  Dr.  John  Kapp  Clark  or  Hr.  William  C. 
Sllenbogen  can  be  contacted  at  the  University  City  Science  Center, 

1508  Science  Center,  Philadelphia,  Pennsylvania  19104.  The 
telephone  number  is  (215)  387-2255,  if  anyone  is  concerned.  They 
are  still  at  work  on  forms,  procedures,  contacts  and  other  elements 
of  their  functions  and  it  might  be  well  to  wait  until  they  have  had 
a chance  to  organise  their  approach  to* the  procedures.  They  may  he  in 
touch  with  you  for  information  or  other  matters. 

It  is  important  to  know  that  they  have  been  employed  for  the  following 

reasons t 

1.  To  be  helpful  to  all  of.  the  projects. 

2.  To  provide  some  uniformity  of  procedure. 

1.  To  gather  data  from  each  project  as  veil  as  the  project 
as  a whole. 

4.  To  provide  periodic  reports  to  the  National  Cancer 
Institute  and  the  American  Cancer,  Society. 

5.  To  help  projects  that  might  be  foundering  and  to  retail 
~ information  that  may  be  valuable  to  other  projects. 


There  are  eleven  projects  that  have  been  funded  and  are  in  stages 
of  operation.  Xt  is  anticipated  that  nine  more  projects  will  be 
selected  at  the  September  12,  1973  meeting  of  the  Diagnostic  Research 
Advisory  Group  making  a total  of  five  projects  in  each  of  the  four 
geographic  areas  delineated  by  the  American  Cancer  Society.  Namely, 
these  are  the  South,  Northeast,  Nidvest  and  and  West.  All  of  these 
areas  have  comparable  populations  in  terms  of  numbers.  Many  good 
projects  cannot  be  funded.  About  54  centers  have  applied  and  twenty 
(20)  will  be  selected.  Selection  is  based  first  on  competence  in 
three  areas*  (1)  Professional*  (2)  Organizational  Support*  (3)  Rapport 
and  Use  of  the  Local  Units  of  the  American  Cancer  Society.  The 
latter  is  quite  important,  but  does  not  preclude  the  use  of  other 
organizations  in  the  recruitment  and  follow-up  of  screenees. 

There  will  be  a meeting  of  all  project  directors  on  September  24,  1973 
at  the  Sheraton  Hotel,  17th  and  John  F.  Kennedy  Boulevard,  Philadelphia, 
Pennsylvania,  (21S)  568-3300  or  800-32S-2525.  This  meeting  will  be  of 
project  directors  or  their  designee  only.  There  will  be  one  representative 
from  each  project  and  this  conference  will  discuss  forms,  procedures,  trials, 
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and  most  importantly,  policies.  Thar#  will  b#  oth#r  littr  meetings  of 
project  coordinator*,  «#cratari«s,  technicians,  etc.,  but  this  first 
Mating  will  be  for  project  directors  or  their  designee  only.  Costs 
Of  this  trip  should  be  fro*  the  project  budget  and  no  other  travel 
costs  or  per  diem  will  be  provided  unless  it  is  planned  and  approved 
by  the  National  Cancer  Institute  Project  Officer  (Kenneth  B.  Olson,  M.D.) 
for  good  reason.  Project  directors  whose  contracts  have  not  yet  been 
fonded  will  be  furnished  transportation  and  per  diem  costs  if  we  are 
notified.  ....  * 

At  this  meeting  (i.e.,  September  24,  1973)  it  is  planned  to  have  most 
of  the  preliminary  forjos  in  hand  and  to  discuss  them.  Zn  the  meantime, 
those  projects  that  have  already  started  will  collect  Information  in 
their  own  format,  but  the  content  should  be  the  same  as  in  the  project 
appendix. 

Questions  can  be  directed  tot 

Kenneth  B.  Olson,  M.D. 

Chief,  Diagnosis  Branch 
Division  of  Cancer  Biology  and  Diagnosis 
National  Cancer  Institute 
Building  31  Boon  3A03 
Bathes da,  Maryland  20014 
(301)  496-1591 

Mrs.  Susan  Picker 
Cancer  Control  Program 
National  Cancer  Institute 
Building  31  Boom  3A10 
Bethesda,  Maryland  20014 
(301)  496-1673 

~ Ihor  J.  Masnyk,  Ph.D. 

Division  of  Cancer  Biology  and  Diagnosis 
National  Cancer  Institute 
Building  31  Boom  3A04 
Bethesda,  Maryland  20014 
(301)  496-1591 


Sincerely  yours, 


Kenneth  B.  Olson*  M.D. 
Chief,  Diagnosis  Branch 
Division  of  Cancer  Biology 
and  Diagnosis 
National  Cancer  Institute 
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^ofti»T<yAt,.p>tfCATlow.  . sprigs,  t*k  W&UJWSB.  WCin^-^ajgfil 


1.  Contract  with  the  American  Acidtay  of  Family  rhyalclana  to  survey  and 
•valuata  the  attltudinal  approach  to  aneir  of  the  family  doctor 'who 
represents  the  first-line  physician  in  earlier  diagnosis  of  cancer. 

judge t - estimate  $50,000 


2.  Major  project  to  develop  hard  date  on  the  cost  benefit  ratio  of  early 
vs.  late  diagnosis  of  cancer  - financial  aspects.  There  is  too  little 
information  about  the  cost  and  hardships  to  0.  S.  c it  leans  when  cancer 
Is  discovered  at  a late  stage  or  when  the  disease  Is  virtually  Incurable. 
The  loss  of  money  and  time,  the  family  disruption,  etc.,  should  be  item* 
lead  for  anatomic  site  and  totality. 

Budaet  - estimate  *75,000 


3. 

fvj  (sr£ 


Expand  number  of  Breast  Cancer  Demonstration  Projects  - possibly  10  more 
and  extension  of  support  to  5 years  rather  than  2 years.  Cost  sharing 
with  ACS. 

There  are  at  least  10  more  suitable  programs  which  have  been  site  visited 
and  evaluated.  The  demand  tor  these  examinee Ions  already  exceeds  the 
capability  of  some  ongoing  projects.  So  far,  this  Is  the  most  visible 
of  the  NCI's  cancer  control  programs. 


Budget  - $2,000,000  per  year 


4.  Demonstration  projects  on  the  use  of  mobile  cancer  detection  units. 

The  studies  of  Henry  Lynch  at  Creighton  University  in  Omaha  have  been 
reported  in  the  Journals  Cancer  and  Geriatrics.  All  details  are  avail- 
able about  his  experience  with  mobile  detection  unite  designed  for  rurel 
areas.  (Unit  cost  - $37,500  equipped,  saleries  $66,000,  traveling  costs 
*4,000  - plus  a variable  amount  for  consumable  supplies.)  The  examina- 
tion Is  comprehensive  - pelvic,  pap  test,  procto,  mammogram,  etc.  • 
multiphaslc  approach.  About  250  patients  seen  per  month  - cost  per 
patient  ranges  sround  $25-$30  depending  on  sex  of  patient. 

This  could  be  an  excellent  opportunity  for  the  NCI  to  cooperate  with  ACS, 
local  medical  aocletles,  health  departments,  etc. 

The  purpose  would  be  to  demonstrate  whether  mobile  units  can  be  effective 
In  disease  detection,  especially  cancer,  In  rural  areas  of  the  U.S. 

A highly  visible  project  to  the  publle  and  certain  Congressmen. 
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AMERICAN  CANCER  SOCIETY*  INC* 


RESEARCH 

EDUCATION 

SERVICE 


Kenneth  B.  Olson,  M.D. 

Chief,  Diagnosis  Branch 

Division  of  Cancer  Biology  and  Diagnosis 

National  Cancer  Institute 

Building  31,  Room  3A-06 

Bethesda,  Maryland  20014 


N.  Y.'  10017  • (SIS)  |«?*StO0 


[ICC 

f*\ 


Arrtoui973 

SMUCSl 


I 


April  27*  1973 


f>ar  Ken:  ^ 

/)  ! - J 

Enclosed  is  a status^e^ 

I plan  to  visit  BCA-#39  and(rt^*earlyMn  May.  Vte  will  check  with 
the  Tennessee  Olvislin  concerning  BCA  149.  # 

Applications  exist  for  Category  V,  but  they  have  not  been  sent  to 
us  and  therefore  they  do  not  have  BCA  numbers. 


Sincerely  yours. 


JtyjUULui** 

William  M.  Karkel » M.D. 


Enel* 

cc:  Agnes  Dixon 


BEST  COPY  AVAILABLE 
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«t<(u  iO|  'isr/a 


PROGRESS  REPORT  ON  BREA$T_CAWCgR  PEMONSTRATLON  PROJCT  APPLICATIONS 


X.  Approved,  contracts  negotiated* 

BOA  #3  Ufaiveralty  of  Louisville  School  of  Medicine 
Louisville,  Kentucky 
(Condlct  Moore,  M.D.) 

#264,290 

BOA  #3  Emory  University  School  of  Medicine 
Atlanta,  Georgia 
(Douglas  L«  Buckner,  M.H.A.) 

#301,751  . 

BOA  #8  Stella  and  Charles  Guctman  Breast 
Diagnostic  Institute,  Inc. 

Rev  York,  New  York 
(Philip  Strax,  M.D.) 

#684,300 

IX.  Approved,  contracts  being  negotiated. 

(HAVE  ACS  BOARD  APPROVAL  AS  OF  OCTOBER  1972) 
BOA  #2  St.  Vincent's  Medical  Center 
Jacksonville,  Florida 
(Karvln  V,  McClov,  M.D.) 

#238,703 

BCA  #6  Kansas  University  Medical  Center 

‘Kansas  City,  Kansas 
(Loren  V.  Humphrey,  M.D.) 

#490,592 

(REQUIRE  ACS  BOARD  APPROVAL  IN  JUNE  1973) 

BCA  #9  University  of  Cincinnati 

Cincinnati,  Ohio 
(Myron  Moskovtis,  M.D.) 

#804,123 

BCA  #12  Virginia  Mason  Hospital 
Seattle,  Washington 
(Thomas  Carllle,  M.D.) 

#442,908 

BCA  #19  College  of  Medicine  and  Dentistry  of  New  Jersey 
(Newark,  New  Jersey 
(R.V.P.  Hutter,  M.D.) 

#572,981 

BCA  #25  University  of  Oklahoma 

(Oklahoma  City,  Oklahoma 
(Jo Ann  D.  Haberman,  M.D.) 

#514,695 

BCA  #28  Mountain  State  Tumor  Institue 
Boise,  Idaho 
(Dr.  Alfred  M.  Popaa) 

#416,269 


BEST  COPY  AVAILABLE 
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•CA  #33  * Medical  College  of  Wisconsin 
Milwaukee,  Wisconsin 
(Je»es  E«.Youker,  M.D.) 

1170,137 

HI.  Dafarrad  at  April  DRAG  Meeting  • To  be  resubnltted  by  August  DRAG  Masting* 


KA  #1 
KA  #4 
Ba  #18 

Ba  #20 
21 

Ba  #22 

Ba  #24 
Ba  #27 
Ba  #29 
Ba  #31 


Georgetown  University 
Washington,  D.C. 

(Mar gar at  Abarnathy,  M.D.) 

$268,643 

The  Johns  Hopkins  University  School  of  Hsdtctna 

Baltimore,  Maryland 

(R.  Robinson  Bakar,  M.D.) 

$330,901 

Vanderbilt  University 
Nashville,  Tennessee  * 

(John  R.  Anberg,  M.D.) 

(Henry  Burko,  M,D,) 

$294,306 

Tenple  University  Health  Sciences  Center 
Philadelphia,  Pennsylvania 
(Marc  S.  Lapayovker,  M.D.) 

$208,249 

Albert  Einstein  Medical  Center 
Philadelphia,  Pennsylvania 
(Harold  J.  Isard,  M.D.) 

$284,238 

Holy  Cross  Hospital 
Salt  Lake  City,  Utah 
(Gerald  P.  Stevenson) 

$456,797 

Regent's  University  of  California 
Los  Angeles,  California 
(Richard  H.  Cold,  M.D.) 

$443,365 

University  of  Arizona,  Arizona  Medical  Center 

Tucson,  Arizona 

(C.D.  Christian,  M.D.,  Ph.D.) 

$305,406 

Iowa  Lutheran  Hospital 
Des  Moines,  Iov^ 

(Dr.  Donald  C.  Young) 

$283,179 
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■CA  til  / It.  JOMpb  Ho.plt.l 
Rouiton,  T«xa« 

(Duncan  L.  Moore,  H.D.) 

♦500,807.50 

BCA  #54  VI  1*1  nj too  Medical  Center 

VI  1*1  os too,  Delaware 
(Leslie  V.  Whitney,  M.D.) 

♦511,869 

BCA  #55  Leeter  8.  C ox  Kedicsl  Center 
Springfield,  Ml • four  1 
(Ctrl  T.  Rinker , M.D.) 

♦205,652.32 

IV,  Vill  htv«  been  ACS/NCI  Slt«  Visited  Cor  action  tt  August  DRAG  Meeting: 

BCA  #11  Jamaica  Boapltal  Revised  application 

Jamaica,  Nev  York  Mot  to  NCI  5/14/73 

(Dr.  Jugh  J.  Barber)  site  visited  by  Dr.  Markel 

BCA  #17  Mount  Sinai  Medical  Canter  Sent  to  NCI  4/10/73 

Mlani  Beach,  Florida 
(Dr.  J.B.  Cunningham) 

♦325,500  . 

BCA  #30  Orange  County  Medical  Center  Sent  to  NCI  - 3/6/73 

. . Orange,  California 

• (Dr.  Laurence  Broun) 

♦199,173 

BCA  #36  Straub  Medical  Research  Sent  to  NCI  - 2/21/73 

Institute,  Inc. 

Honolulu,  Hawaii 
(Dr.  Fred  Gilbert,  Jr.) 

♦400,917 

BCA  #37  Vyckoff  Heights  Hospital  Sent  to  NCI  - 4/17/73 

Brooklyn,  Nev  York 
(Dr.  Philip  A.  Zoller) 

$160,090 

BCA  #36  Duke  University  Medical  Center  Sent  to  NCI  - 3/6/73 
Durham,  North  Carolina 
(Dr.  Richard  C.  Lester) 

♦323,330 

BCA  #39  Rhode  Island  Department  of  Health  Dr.  Markel  to  Site  Visit 
Providence,  Rhode  Island 
(Dr.  Herbert  P.  Constantine) 

♦399,600 
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BCA  #40  Regional  Health  Resource  Center  Seat  to  MCI  - 3/6/73 
Ur b ana,  Illinois 
(Or.  Baa  T.  Williams) 

#413,770 


BCA  #41  Baylor  Unlvartley  Medical  Cantar * Sant  to  MCI  - 3/14/73 
Dollar,  Taxat 
(Dr.  A.  D.  Saar*) 


ICA  #42  Unlvartlty  of  Pittsburg 
Pittsburg,  Panosylvaala 
(Dr.  Bernard  Plahar) 

BCA  #43  Faulkner  Botp&tal 
Pondvlll*  Hospital 
Valpola,  Massachusetts 
(Dr*.  Sadovsky  A Kaasar) 

BCA  #44  Samuel  Karrlt  Hospital 
Oakland,  California 
(Dr.  Robart  Schvalttar) 

BCA  #43  University  of  California 
San  Francisco 
(Dr.  Cranvllla  C.  Coggs) 


Sant  to  NCI  - 4/17 
Dr.  Karkal  to  Site  Visit 

Sant  to  NCI  -3/30/73 
Sant  to  NCI  - 3/30/73 


BCA  #46  Kayo  Foundation 

Rochester,  Minnesota 
‘(Dr.  John  J.  Glsvold) 

BCA  #47  Green  Cross  General  Hospital 
Cuyahoga  Falls,  Ohio 
(William  H.  Voorhels,  D.O.) 

BCA  #48  Bio  Products,  Inc. 

Oxon  Hill,  Maryland  20021 
(Donald  L.  Price,  Ph.D.) 

BCA  #49  Keharry  Medical  College 
Nashville,  Tennessee 
(Dr.  Cadson  J.  Tar le ton) 


BCA  #30  Mldtovn  Hospital  Association 
Denver,  Colorado 
(Dr.  Freeman  H.  Longvell) 
$368,335 


BCA  #51  Good  Samaritan  Hospital  s. nd 
Medical  Center 
Portland,  Oregon 
(Dr.  Morton  J.  Goodman) 
$448,734 


Sant  to  NCI  - 3/28/73 
Sent  to  NCI  - 3/15/73 
Sent  to  NCI  - 3/26/73 
Awaiting  Division  Approval 
Sent  to  NCI  - 3/22/73 

Sent  to  NCI  -3/22/73 
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BCA  #52  Creighton  University  School  Unt  to  DC1  - 3/2273 

of  Medic lot 
Omaha,  Nebraska 
(Dr.  Henry  T.  Lynch) 

$407,935 

BCA  #33  University  of  Southern  CellfornU  Sent  to  NCI  - 3/30/73 
Los  Angeles,  Cellfornle 
(Dr.  Levic  V.  Gul«) 

V.  Applications  expected  for  consideration  et  August  DRAG  Meeting: 

Cancer  Research  Center 
ColuabL«,  Klesourl 
(Dr.  VllUeei  L.  Donegen) 

University  of  Michigan 
University  Hospital 
Ann  Arbor,  Michigan 
(Dr.  Valter  M.  Vhltehouse) 

Roswell  Park  Manorial  Institute 
Buffalo,  New  York 
(Dr.  Thomas  L.  Deo) 


VI.  Applications  disapproved  at  April  19  DRAG  Meeting: 

BCA  #7  University  of  Virginia  School  of  Medicine 
Charlottesville,  Virginia 
(Dr.  Theodore  E.  Keats) 

$152,346 

BCA  #13  Kerry  Medical  Foundation 
Ann  Arbor,  Michigan 
(Dr.  Robert  L.  Kerry) 

$280,316 

BCA  #14  Methodist  Hospital  of  Gary  Indiana 
Gary,  Indiana 
(Dr.  Gerald  Thomas) 

$254,218 

BCA  #23  Good  Samaritan  Hospital 
Phoenix,  Arizona 
(Dr.  Theodore  Ditchek) 

$340,267 

BCA  #26  Children's  Hospital  of  San  Francisco 
San  Francisco,  California 
(Dr.  Victor  Richards) 

$1,111,399 
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sbb ak 

A*  This  proposal  Is  for  • new  contract. 

I.  R amt  of  Contractors: 

C.  Address  of  Proposed  Contractors: 

0.  Project  Title: 

1.  Program  Area: 

F.  Project  Officer:  • 

Assistant  Project  Officer: 

€.  Identity  of  Review  Bodies: 

H.  Contractor's  Principal  Investigator: 

I.  Contractor's  Co-Principal  Investigator: 
0.  Approval  Information: 


i Tew  37 

See  Attachment  A 

See  Attachment  A 

Breast  Cancer  Detection 
Demonstration  Project 

Cancer  Control 

Dr.  Kenneth  B.  Olson 

Hs.  Susan  J.  Flcker 

Initial.:  Cancer  Control  Advisory  Conaltte 
Final  : Diagnostic  Research  Advisory  Grc 

See  Attachment  A 


Cancer  ST-l  > 3 
Date 
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: II.  fISCAl  HffQHWTlOH 

A.  Desired  starting  date  for  new  contract  and  proposed  period  ft  Is  to  covar: 
Ally  1,  1973  - Twelve  (12)  months 

I.  Estimated  number  of  rontwals  required  beyond  first  year: 

Hx  («) 

C.  Estimated  Cost  (Recommended  by  Program  Area) 

1.  Estimated  Cost  per  contract  of  fnftfal  period: 

$200*000 

2.  Estfnated  Cost  per  contract  of  first  renewal: 

$200,000 

3.  Estfnated  Cost  per  contract  of  last  five  (5)  renewals: 

$40,000 

4.  Estfiwted  Cost  per  project  of  all  years: 

$600,000 


HI.  Project  Information 

A.  A description  of  the  project  and  its  objectives: 

The  Contractor  will  perforn  breast  cancer  detection  screenings  of  a specified 
Minber  of  women  to  demonstrate  the  effectiveness  of  current  techniques.  It 
Is  hoped  that  this  project  will  conflra  the  observation  that  non-palpable 
breast  cancer,  promptly  treated,  will  provide  more  years  free  of  known  disease 
than  would  have  been  expected  for  women  with  palpable  tumors.  This  project 
will  require  the  ability  to  recruit  sufficient  numbers  of  asymptomatic  women 
for  screening.  There  must  be  a close  liaison  with  the  local  chapter. of  the 
American  Cancer  Society,  since  the  ACS  volunteers  will  be  Instrumental  In 
assuring  an  effective  project. 

I.  Contractor's  qualifications: 

A list  of  the  qualifications  necessary  for  a successful  project  fs  contained 
In  Attachment  8.  All  proposals  forwarded  to  NCI  from  ACS,  co-sponsor  of  the 
project,  have  guaranteed  financial  support  of  the  National  ACS  and  the  publicity 
) services  and  volunteer  support  of  the  local  ACS  chapter. 
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1.  College  of  Medicine  end  Dentistry  In  Newark  has  a superbly  organized 
program  with  theVull  cooperation  of  the  University  administration  and 
the  medical  comuni ty.  The  American  Cancer  Society  presented  a detailed 
plan  of  recruitment  of  women  from  the  area  surrounding  the  medical  center 
whlc h is  largely  populated  by  minority  groups.  The  radiologist  involved 
1m  the  project  has  had  excellent  experience  in  mammography. 

t.  St.  Vincent's  Medical  Center  showed  the  technical  expertise  necessary  for 
performance  in  this  contract.  They  have  the  ability  to  recruit  women  to 
the  screening  program  and  they  have  the  actalnlstrative  capabilities  to 
_ organize  and  maintain  a successful  screening  program. 

3.  The  Medical  College  of  Wisconsin  has  had  considerable  experience  In 
■aanography  and  thermography.  The  Project  design  has  been  well  organized 

* and  adequate  recruitment  and  fo11ow*up  of  screenees  is  assured. 

4.  The  University  of  Cincinnati  has  the  adnlnstratlve  capabilities  to  Initiate 
end  maintain  a successful  screening  project.  The  technical  staff  Is 
experienced  and  fully  qualified. 

3.  Kansas  University  Medical  Center  has  an  experienced  professional  staff 
trlth  expertise  in  both  the  technical  and  administrative  areas.  They 
have  the  firm  support  of  the  local  medical  and  comnunlty  groups  as  well 
as  the  American  Cancer  Society  and  this  will  ensure  proper  patient 
accrual  and  follow-up. 

6.  Virginia  Mason  Hospital  has  been  a leader  In  the  field  of  mammography. 

Their  professional  staff  Is  well  organized  to  operate  an  efficient 
breast  cancer  screening  project. 

7.  Mountain  States  Tumor. Institute  has  an  exceptionally  well  organized 
project  with  the  full  support  of  the  local  medical  society  and 
community  service  organizations  as  well  as  the  American  Cancer  Society. 

It  is  uniquely  qualified  to  recruit  and  follow-up  a sufficient  number 
of  women.  The  professional  staff  possesses  the  necessary  technical 
skills  for  performance  of  this  contract. 

8.  The  University  of  Oklahoma  has  the  adnlnstratlve  capabilities  to 
efficiently  operate  a breast  cancer  screening  project.  The  Project 
Director  Is  experienced  in  mammography  and  has  been  Instrumental  In 
the  development  of  thermography. 


C.  Twenty- four  proposals  were  recomnended  to  the  NCI.  These  offerors  were 
reviewed  and  Jointly  site  visited  by  the  NCI  and  ACS.  Sixteen  of  the 
Institutions  which  were  reviewed  were  considered  to  lack  the  necessary 
qualifications  for  this  project.  (See  Attachment  C.) 

D.  Other  related  project  against  irfilch  proposed  effort  was  checked;  ***..*.  • 
There  are  no  other  efforts  which  duplicate  or  conflict  with  this  project. 
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E»  Project  Initiated  toy^ 

NCI  Staff 

r.  sue  Visits i . 

Formal  site  visits  were  performed  Jointly  by  the  NCI  and  ACS.  See 
deports  Attached.  — 

6.  Relationship  to  Total  Program: 

The  Cancer  Control  Program  has,  as  one  of  ;ts  objectives,  the  widespread 
demonstration  of  new  cancer  control  knowledge,  processes  and  skills  to 
health  professionals  and  to  the  general  public.  The  purpose  of  this 
procurement  Is  to  provide  for  the  deer , is  tratlon  of  early  breast  cancer 
detection  screening.  Of  prime  concern  too,  Is  the  control  of  cancer 
with  a view  toward  obtaining  maximum  reduction  In  cancer  mortality. 

Incidence  and  disability.  By  providing  for  the  early  detection  and 
diagnosis  of  breast  lesions,  the  proposed  demonstration  projects  will 
be  of  much  significance  In  the  control  of  cancer  of  the  breast. 

H.  Contract  vs.  Grant  Mechanism: 

This  project  Is  a non-research  effort  to  accomplish  widespread  application 
of  the  latest  available  knowledge  of  breast  cancer  detection  screening  In 
accordance  with  NCI  requirements.  There  Is  no  capability  within  NCI  to 
perform  an  effort  of  this  nature.  A central  statistical  group  will  be 
compiling  all  result  data  for  report  and  planning  purposes.  Accordingly, 
the  project  must  provide  meaningful  results  within  a limited  time  period. 

Only  through  the  contract  mechanism  can  the  necessary  direction  and  control 
be  provided  to  obtain  the  maximum  return  from  this  project  In  terms  of  the 
Program  objectives. 

J.  Review  Channels: 

The  local  chapters  of  the  ACS  publicized  the  projects,  reviewed  proposals 
on  a competitive  basts,  and  performed  Initial  site  visits,  and  the  applications 
were  reviewed  by  the  national  office  of  the  ACS.  The  proposals  which  were 
approved  were  site  visited  jointly  by  ACS  and  NCI  and  final  recommendations  " 
were  brought  before  the  Diagnostic  Research  Advisory  group.  The  eight  subject 
proposals  were  approved  for  funding. 
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Mr.  Chat  roan  and  Members  of  tha  Counittec: 


X a*  Dr.  Arthur  X.  Ilollcb,  Senior  Vice  Prelldont  for  Medical  Affair*  and 
Research,  of  the  American  Cancer  Society.  I on  a surgeon,  end  serve  as  the 
Chief  Medical  Officer  of  the  American  Cancer  Society,  and  an  administratively 
responsible  for  the  Society'r  programs  in  professional  education,  service  to 
tha  patient  - Including  rehabilitation  programs,  and  research.  I havo  served 
in  this  capacity  with  the  American  Cancer  Society  slnco  1966,  and  pjrior  to 
that  I was  a member  of  the  Surgery  Departments  and  Associate  Director  at  the 
University  of  Texas,  K.D.  Anderson  Hospital  and  Tumor  Institute  at  Houston, 
and  tha  Htnovial  Slo&n-Kcttcring  Cancer  Center  in  Hfew  York  City. 

I an  here  to  present  the  position  of  the  American  Cancer  Society  on  the 
funding  for  Fiscal  Year  1973  of  Cancer  Control  --  that  element  of  the  dynamic 
new  Cower  program  that  stania  out  as  the  critical  miss  denoting  the  change  in 
direction  of  the  h'allonal  Cancer  Institute  from  its  fomer  research-only  mission, 
to  the  new  synergistic  concept  encompassing  all  aspects  of  man's  scientific 
attach  on  cancer. 

One  of  the  tragedies  and  travesties  of  our  modern  age  of  technological 
progress  is  that  huge  barrier  between  the  development  of  a Vncv  advance  against 
cancer,  end  getting  It  to  the  people  with  the  disease.  Cancer  Control  program? 
will  serve  to  break  down  that  barrier. 

Dr.  A.  Ikmblin  Letton,  current  President  of  the  American  Cancer  Society, 
stated  recently  at  the  Society's  annual  Science  Urltcrs'Scmlnar  that  tvo-thirds 
of  the  victims  of  cancer  could  be  saved  today  if  present  knowledge  were  effectively 
applied.  Its  added, 


991 


"Most  authorities  agrco  now  that  if  all  vc  kno-r  about  cancer  could 
bo  applied  through  mas a screening,  early  detection,  the  beat  surgery, 

9 

the  no at  effective  radiation  therapy,  and  selected  chemotherapy,  the 
potential  cure  rate  wight  veil  bo  better  than  two  third*,  lnctexd 
of  half 

Io  cancer,  vo  are  dealing  vlth  what  is  essentially  a curable  disease,  and 
on*  that,  lc,  In  nsny  eases  preventable.  In  bolh  cure  and  prevention,  however, 
ve  are  rcgretcbly  behind  in  applying,  and  practicing  vhat  is  possible,  as  Dr. 

Lot too  has  stated;  Tho  patient  of  today  needs  vhat  la  possible  r.ov.  He  cannot 
volt  for  the  unpvcdictablo  results  of  .research  in  tho  future. 

Through  cn  aggressive  cancer  control  program,  the  National  Cancer  Institute, 
vlth  coordination,  collaboration,  and  cooperative  effort  of  the  private  sector 
represented  principally  by  the  American  Cancer  Society,  could  realise,  in  a 
relatively  short  period  of  tine,  a much  higher  application  of  existing  knowledge, 
of  cure,  prevention,  and  rehabilitation  of  cancer  patients  throughout  tho  country. 

Cancer  control  is  the  element  of  the  National  Cancer  Program  that  will  be 
directly  visible  to  all  of  the  people  --  because  crnccr  control  programs 
constitute  application  of  knowledge  In  the  form  of  demonstrations  that  such 
applications  arc  feasible,  productive,  and  effective. 

The  objective  of  cancer  control  Is  to  translate  research  advances  frou  the 
laboratory  to  the  practice  of  medicine  and  public  health,  through  education. 
Information  end  demonstration.  It  docs  not  include  research,  nor  docs  It  include 
delivery  of  care  --  as  auch.  It  does  Include  education  of  clinicians,  allied 
hoalth  personnel;  cancer  detection;  education  of  the  public;  relocated 
motivational  studies;  application  and  extension  of  improved  diagnostic  methods; 
rehabilitation  of  cancer  patients,  and  others.  An  element  of  patient  care  is 
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illicit,  particularly  in  demon  it  rating,  testing  the  efficacy  of  new  diagnostic 

iod  therapeutic  regimens,  and  In  the  training  of  clinical  personnel.  ' However, 

* * 

the  general  concept  of  “dellvory  of  health  care,"  with  its  attendant  broad 
connotation  analogous  to  the  practice  of  medicine,  should  not  be  confused  with 
requirements  of  esneer  control. 

Once  feasibility  of  tho  cbovc  elements  ie  initially  demonstrated,  a function 
of  cancer  control  is  to  repeat  that  initial  demonstration  as  often,  and  as 
widely  as  Is  necessary  to  assure  that  all  people  have  equal  access 'to  the  very 
latest  diagnostic  and  treatment  capabilities. 

At  the  present  tine,  there  arc  wide  discrepancies  in  sophistication  of 
cancer  treatment  throughout  the  country.  It  is  generally  true  that  the  cancer 
patient  who  lives  in  an  area  near  a medical  educational  and  research  institution 
if  for  rsore  fortunate,  should  he  get  cancer,  than  a person  living  in  a predominately 
rural,  low  population  density  area  where  good  medical  care  nay  not  be  available. 

The  situation  Is  improving,  but  with  an. aggressive  cancer  control  progren.  It 
could  improve  much  wore  rapidly.  This  Is  becauso  in  general,  research  ar.d 
clinical  advances  are  made  in  research  end  educational  Institutions.  Practitioners 
In  proximity  to  these  Institutions  arc  stimulated  by  the  pace  of  progress  in 
research,  end  their  association  with  the  schools  and  laboratories.  Many 
practitioners  In  these  areas  actually  serve  as  part-tine  faculty  members, 
participating  In  the  educational  process  as  well  as  benefittlug  from  it. 
Practitioners  ere  very  busy  people.  The  busiest,  perhaps,  arc  those  in  general, 
or  limited  specialty  practice  in  the  rural,  or  deprived  areas.  They  have, little 
time  to  become  involved  in  a vide  range  of  postgraduate,  and  other  professional 
education  activities. 


A comprehensive  cancer  control  program  will  do  wore  than  any  other  effort 
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toward  helping  people  "catch  up"  with  vhat  .lt  known  end  possible  In  dealing 
with  cancer.  In  feet,  such  e program  will  be  the  major  pert  of  the  national 

. t ’ 

eenccr  progress  that  will  be  directly  visible  to-all  of  the  public,  tnd  will  be 
the  only  one  they  will  bo  able  to  directly  Identify  with,  because  through  cancer 
control  the  National  Cancer  Program  will  touch  every  individual.  It  is  a program 
for  the  patient  who  gets  cancer  todiy  or  tomorrow.  In  this  regard,  It  becomes 
• utter  of  critical  importance  to  the  Congress  and  to  the  President. 

According  to  National  Cancer  Institute  figures,  the  most  serldus  casualty 
of  fslluro  to  appropriate  the  authorised  $530  million  for  the  Fiscal  Year  1973 
would  be  the  cancer  control  program.  In  the  $630  million  budget,  only  $6  million 
Is  programed  for  cancer  control.  This  axount  would  be  totally  inadequate  to 
the  needs  end  opportunities.  It  would  represent  only  a token  effort  toward 
cancer  control  program  development.  Of  the  additional  $100  million  necessary  to 
brlr.g  the  appropriation  to  $530  uilliuti,  $26  million  would  be  for  cancer  control. 
Tha  next  two  highest  increase  areas  would  be  research  In  Cancer  Therapy  C$16.6 
million),  and  Construction  ($17  million).  Add  I ton  of  $76  million  would  realize 
appropriation  of  the  full  authorization  of  $30  million  In  the  Act  for  Cancer 
Control  in  1973. 

Effective  cancer  control  requires  mobilization  of  available  resources  toward 
It  objectives.  Money  slone  will  not  do  the  Job.  The  people  have  to  be  directly 
Involved.  People  oust  be  motivated  to  partake  of  control  programs.  The  general 
public  must  be  involved  In  public  education;  professionals,  such  os  physicians, 
dentists,  nurses,  public  health  personnel,  others,  must  be  involved  In  professional 
education. 

Recognizing  the  responsibility  of  Involvement  of  the  private  sector  in 
realizing  on  effective  carjccr  control  effort,  tlie  American  Cancer  Society  proposes 
a new  concept  in  the  matching  of  governmental  and  private  effort  to  reach  the 
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objectives  of  cancer  control.  The  two  end  one -quarter  Million  volunteer* 

of  the  American  Cancer  Society  represents  an  Invaluable  resource  of  active, 

0 

involved  citizens,  dedicated  to  the  conquest  of- cancer.  These  volunteers 
include  50,000  doctors,  vho  share  this  coec»U?ent,  and  arc  actively  invclvcd 
as  professionals  in  pushing  back  the  barriers  of  Inadequate  knowledge.  Our 
professional  education  progress,  public  information  and  education  programs, 
cooperation  with  news  media;  our  program  of  service  to  patients,  l.e.  Reach 
to  Rocovery.  ostomy  programs,  programs  for  teaching  laryngectomees  to  apeak  -- 
all  represent  American  Cancer  Society  resources,  publii  lirvolveacnt  and 
capabilities  that  could  represent  the  American  Cancer  Society  chare  of  the 
proposed  "retching*'  program  for  effective  cancer  control. 

The  National  Cancer  Institute  share  of  the  matching  effort  could  be  represented 
by  funds,  provision  of  equipment,  supplies,  program  coordination,  etc..  In 
ether  verde,  Mr.  Chairman,  re  arc  not  luc  eruditions!  umching"  ot 

public  and  private  funds  as  such,  but  of  public  and  private  resources,  organised 
toward  achieving  a vital  goal,  ccncer  control. 

At  this  point,  let  sic  make  it  clear  that  the  Arericen  Cancer  Society  Is 
not  asking  that  money  be  granted  to  it  for  these  programs.  Rather,  it  is  expected 
that  National  Cancer  Institute  graats  would  be  icade  directly  to  hospitals, 
institutions,  medical  schools,  or  other  agencies  that  would  bo  involved  In  the 
programing  of  activities. 

Again  v-aphasl  ting  the  need  for  the  earliest  possible  demonstration  of  action 
by  the  new  national  cancer  program,  it  is  our  belief  that  some  control  program 
elements  could  be  instituted  very  soon  and  provide  that  demonstration  in  an 
impressive  vny.  In  aJdition,  Jointly,  the  American  Cancer  Society  and  the 
National  lancer  Institute  would  demonstrate , in  a very  productive  and  meaningful 
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v*y,  the  concept  of  governmental,  privato  sector  — partnership  agiiast  cancer. 

Tht  following  :r«  some  possible  trees  of  Joint,  or  "catching"  effort  in 
Cancer  Control: 

POSSIBLE  AKEAS  OF  JOIKT  EFFORT  IN  CAiJCER  COifTROL  ACS/lICI 

1.  breast  Cancer  Detection  Demonstration  Projects 

0.  Purchase  of  vajor  equipment  needed  for  stenography , xcrnrsdlo- 
^ graphy  tr.d  thermography, 
k.  Training  progress  for: 

1.  Diagnostic  Radiologists  - (to  bcecne  expert  in  the 
techniques)  * 

2.  Radiologic  Technicians  **  (to  assist  in  procedures  and 
to  screen  results  of  tests). 

c.  Centralized  collection  of  data  and  statistical  evaluation. 

d.  Coi'iSLiwtviuu  coses  /or  new  facilities  and  coJcrni cation  of 
existing  ones. 

a.  Evaluation  of  ultrasonics  and  crystallography  techniques 
In  diagnosis. 

f.  Hormonal  evaluation  of  high  risk  groups. 

2.  Uterine  Cancer  Control 

a.  Renewal  of  discontinued  Pap  snear  prograns  - especially  for 
high  density  areas  where  soc iocconoalc  status  is  low  and 
risk  of  cerix  cancer  is  high  * could  be  done  in  conjunction 
with  ongoing  family  pluming  services  of  federal  government . 

b.  Clinical  investigation  of  value  of  Irrigation  technique  for 

diagnosis  of  uterine  cancer  - also  the  Ccuvclcc  aspiration 
test  for  endometrial  cancer.  ’ ' • 

e.  Training  Programs  for  Cy  tot  f clinic  lifts 
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. 4 , Investigation  of  automated  techniques  for  screen ins 

5.  Senior  Clinical  Traineeships  In  Cancer  for  Internists,  rurgcon*p 

' i 

radiation  therapists,  diagnostic  radiologists  end  others  still  in 
training,  to  provide  a core  of  exports  to  render  clinical  care  to 
patlcata  vbo  develop  cancer  In  the  next  few  years. 

4.  Cancer  educative  In  Kedlcal  Schools,  Osteopathlw  Schools  and  Dental 

Schools  - funds  to  develop  an  oncologically  oriented  curriculum 
which  stresses  the  Interdisciplinary  ccna&tsaont  of  cancer. 

Interest  In  cancer  exist  he  developed  at  postgraduate  Level  to 
he  properly  maintained  whan  patient  care  responsibility  begins. 
Pilot  projects  in  teaching  clinical  oncology,  programed 
instruction  courses,  etc.. 

5.  Development  of  Infonoatlon  end  Counselling  Service  for  Patients 
sim!  their  Families  vhen  cancer  strikes. 

Heed  - trained  and  lnfomed  social  workers  to  advise  and 
direct  patients  and  families  to  appropriate  sources  for 
diagnosis,  treatment  and  post-treatnent  care.  Insurance, 
employment,  management  of  social  problems,  etc.. 

6.  Rehabilitation  of  the  Cancer  Patient 

Since  the  effects  of  cancer  treatment  often  result  In  some  form 
of  disability  (e.g.  colostoay,  laryngectomy,  oas  tee  tray,  cxcrc-alty 
amputation)  there  Is  need  for  wre  trained  physiatrists  who 
can  not  only  render  specialised  care  but  also  develop  training 
programs  of  their  own  to  expand  the  roster  of  rehabilitation 
professionals  - including  allied  health  professions!*  (e.g. 
physical  therapists) . 

7.  Colon  and  rectal  Cancer 

a.  Itsccdiatc  large  tcalc  investigation  of  value  of  detecting  occult 
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Mood  la  the  stool  in  cases  of  colon  and  rectal  cancer.  An 
Inexpensive  office  and  bone  procedure  vhlcli  occdt  evolcetloa 

• 9 

' very  soon. 

b.  Proctosigmoidoscopy  program*  In  coaounlty  hospitals  and  teaching 
hospitals  affiliated  vith  medical  schools. 

I.  Travelling  Fellowships  for  medical  students , Interns  and  residents 
to  attend  major  scientific  meetings  dealing  vith  cancer.  Purpose  - 
to  couuanlcjtc  latest  research  results  and  to  update  trainscct 
about  mod c rn  modalities  of  therapy, 
f.  Support  of  Tesus  of  Travelling  Consultants  from  Cancer  Centers  - 
surgeons,  radiologists,  internists  and  chccothcmplctf  travelling 
as  small  units  periodically  visit  community  hospitals  and  educate 
local  practitioners  and  advise  thea  on  proper  use  of  diagnostic 
or  therapeutic  procedures.  An  important  cancer  control  measure 
because  most  career  patients  arc  diagnosed  arvJ  treated  in  cor^ronity 
hospitals. 

10.  Refresher  Courses  for  Practicing  Physicians  at  Existing  Cancer 
Centers  - to  Keep  the  practicing  physician  alert  to  the  possible 
diagnosis  of  cancer  and  knowledgeable  about  nanngcaent* 

11.  Special  Support  of  Training  Programs  in  Radiation  Therapy  to 
increase  the  roster  of  certified  radiation  therapists  in  the 
United  States.  Currently  there  is  a woefully  inadequate  supply  - 
about  350  in  the  entire  country. 

12.  Support  of  clinical  chemotherapy  program*  in  cancer.  Provision  of 
high  cest  Medication  and  germ- free  cnviroccnts  to  Implement  and 
further  investigate  the  burgeoning  knowledge  about  cancer  chcralhcrnry 
and  Its  premise. 

13.  Investigation  of  anll-smokins  programs  - behavioral  science 

approach  to  quitting  as  a preventive  Measure  cgalnst  lung  cancer. 

A 

Hr.  Chairman,  In  ecrtclusfon,  I want  to  restate,  as  emphatically  as  { can, 
the  conviction  of  the  /asaric an  Cancer  Society  of  (1)  the  urgent  need  for  funding 
the  $510  tell  lion,  including  $30  million  for  Career  Control  Program , authorised 
.for  Fiscal  Year  1973  by  the  rational  Cancer  Act;  and  (2)  that  the  additional  $100 
million  over  the  reeoajacnded  budget  of  the  aa>  Lx>uld  bo  wisely,  and  effectively 
utilized  in  the  battle  against  cancer.  Ue  urge  you,  Mr.  Chairman,  ond  the 
Cocnlttce  to  increase  this  requested  budget  „o  $530  million.  Thank  you. 
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AMERICAN  CANCER  SOCIHmmjT'" 

• « • (AST  UNO  STRICT  • NCWVORK,  N.V.  10017  • (919)117*1700 

UNCW.  ADAMS 
MOUTMVKf  MtfaMNt 


Kirch  17,  1972 


Hr.  Cirl  G.  Biker,  M.  D. 

Director 

icn  Nitiooil  Cancer  Institute 

,ox  National  Institutes  of  Health 

c*  gat he id a,  Maryland  20014 

Dear  Carl, 

Think  you  very  buch  for  your  letter  of  March  6,  requesting 
opinions  from  the  .Vrerlcm  Cancer  Society  regarding  our  In- 
terpretation of  Cancer  Control  a*  background  for  your  dis- 
cussions with  the  riationai  Ounce*  Advisory  Board.  As  vu  are 
well  avero  of  the  discussions  of  cancer  control  in  the  Panel 
Of  Consultants  Report,  ar.d  of  the  various  objectives  end 
approaches  In  the  national  Cancer  Plan  "Sucrary  of  Project 
Areas**,  our  response  will  address  itself  only  to  Icr-odiate 
seeds  --  reflecting  vhat  ve  believe  to  be  possible  --  and 
deserving  of  consideration  and  action,  now,  and  in  the  re- 
Mining  months  of  Fiscal  1972. 

Tour  request  for  the  views  of  the  American  Cancer  Society  on 
• ouaber  of  matters  relating  to  the  cancer  control  element 
of  the  National  Cancer  Program  via  timely  and  appropriate, 
is  our  Executive  Commit  tea  not  only  Last  week.  Therefore,  in 
responding,  1 ea  also  reflecting  tne  expressed  views  of  our 
volunteers  who  serve  on  that  Coenlttee. 

Ve  know  veil  and  are  Impressed  by  the  great  amount  of  tine 
and  effort  by  many  people  - - including  representatives  of 
the  Society  --  that  has  achieved  the  present  stage  of  dcvelop- 
Mnt  of  a National  Cancer  Plr.n.  We  further  recognise  the  need 
to  devote  core  tla*  to  develop  end  implement  this  plan. 
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Is  their  exhaustive  con* ldoratlon  of  the  legislation,  both 
Cl*  president  tad  the  Congress  emphatically  expressed  their 
full  cocnltment  end  backing  of  the  resulting  Uw.  We  believe, 
ii  1 n sure  you  do,  that  It  Is  Incumbent  on  ell  of  us  to 
•ill  every  effort  to  oeet  the  challenge  they  have  given  us. 

the  concept  of  cancer  control,  to  the  American  Cancer  Society, 
i:  a critical  part  of  the  battle  against  this  disease.  Most 
volunteers  serving  on  our  Board,  as  distinguished  from  our 
leeesrch  Advisory  Cocnlttecs,  have  devoted  their  efforts  to 
so-called  cancer  control  programs.  It  Is  therefore  under- 
standable that  members  of  the  Executive  Committee  have  great 
interest  and  concern  In  the  earliest  possible  Implementation 
of  such  programs  as  are  realistic  and  applicable.  Wc  believe 
that  this  vas  also  the  intent  of  the  President  and  the  Con- 
gress when  they  sec,  and  supported  the  authorization  of 
f420  million  for  the  current  fiscal  year.  Our  Committee  dis- 
cussed this  last  week,  and  urged  that  action  be  taken  soon 
to  request  a supplemental  appropriation  of  $32  million  (in- 
cluding $20  million  for  cancer  control)  for  the  current 
fiscal  year  to  bring  the  NCI  budget  to  the  full  authoriza- 
tion level,  thereby  enabling  programs  and  projects  that 
should  te  funded  to  be  started  whi)*  the  longer  ranea 
planning  Is  undervay. 

Although  cancer  control  has  not  been  formally  defined,  to 
our  volunteers  i t represents  the  whole  range  of  activities 
that  lies  between  research  and  patient  care.  It  does  not  in- 
clude research,  nor  does  it  include  delivery  of  care  --  as 
such.  It  does  include  education  of  clinicians,  allied  health 
personnel;  cancer  detection;  education  of  the  public;  re- 
lated motivational  studies;  application  and  extension  of  im- 
proved diagnostic  methods;  rehabilitation  of  cancer  patients, 
and  others.  An  element  of  patient  care  is  implicit,  parti- 
cularly in  demonstrating,  testing  the  efficacy  of  new  diag- 
nostic and  therapeutic  regimens,  and  in  the  training  cf 
clinical  personnel.  However,  I do  not  believe  that  the  general 
concept  of  "delivery  of  health  care,41  with  its  attendant 
broad  connotation  analogous  to  the  practice  of  medicine, 
should  be  confused  with  requirements  of  cancer' control^ln 
fact,  I cannot  imagine  that  the  Committee  Intended  for  all 
"patient  care"  to  be  excluded.  However,  if  this  does  pose 
fcuch  a problem,  1 suggest  that  you  ask  the  principal  in- 
volved la  framing  the  legislation  for  clarification. 
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X*  Justifying  a supplemental  request,  for  the  full  amount 
. authorised  for  FY  1972,  ve  suggest  that  the  objectives  of  a 
aiffber  of  the  cancer  control  programs  which  were  terminated 
^ during  the  past  several  years  be  given  high  priorities 
quickly  and  be  re  Instituted,  on  a much  broader  basis  than 
before*  Also,  wo  see  here  an  opportunity  for  the  American 
Cancer  Society  to  support,  and  participate  with  the  NCI  in 
the  planning  and  conduct  of  such  programs.  In  fact,  recog- 
nising the  need  for  prompt  implementation,  we  believe  that 
our  two  Institutions  could  demonstrate  in  a very  productive 
end  meaningful  way,  the  concept  of  governmental  private 
•ector  --  partnership  against  cancer  --  a "matching  program", 
if  you  will,  of  Interest,  capabilities  and  effort. 

Since  both  Institutions  support  research  programs;  Jointly 
sponsor  scientific  meetings;  and  maintain  close  liaison  and 
free  exchange  of  information,  we  think  the  ACS  could  work 
with  the  KCI  cancer  control  program  In  areas  such  as  breast 
cancer,  uterine  cancer,  colon  and  rectum  cancer,  patient  In- 
formation and  counselling  services,  rehabilitation,  pro- 
fessional sod  public  information  and  education  programs,  and 
others.  A more  detailed  list  of  Joint  program  possibilities 
!•  attached.  Recalling  the  funding  and  management  problems 
experienced  with  the  former  cancer*  cunliul  uc^dcr 

the  aegis  of  the  Bureau  of  State  Services,  and  Regional 
Medical  Program  Service,  we  believe  that  major  Improvements 
can  be  made  In  the  structure,  procedures,  and  administration 
of  new  cancer  control  efforts. 

Ve  are  not  suggesting  the  ressurcctlon  of  old  cancer  control 
programs,  but  rather,  an  updating,  development  of  matching 
responsibility  areas.  This  could  possibly  permit  the  develop- 
ment of  "block"  programs,  allowing  for  immediate  disburse- 
ment of  new  funds.  Any  of  the  attached  illustrations  would 
be  suitable  for  funding  by  grants,  and/or  contracts.  Reci- 
pients could  be  the  same  kinds  of  institutions  as  have  re- 
ceived funds  for  similar  purposes  in  the  past. 

In  presenting  our  views  on  the  five  questions  you  posed  in 
your  letter  of  March  6th,  attached  wo  offer  the  following 
responses. 

1*  Tho  ends  oriented  objectives  of  a cancer  control 
program  are  the  elimination  of  the  disease  through  preven- 
tion, diagnosis,  and  treatment. 
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2.  Our  views  regarding  your  second  question  are  that 
a conflict  of  funding  soirees  and  purpose  could  bo  resolved 
"in  house" , administratively.  However,  wo  would  hope  that 
the  appropriate  funds  would  be  used  for  larg3  scale  cancer 
control  programs  io  confirm  research  results,  for  example,  . 
the  chemotherapy  of  leukemia,  Hodgkins  disease,  and  other  •* 
cancers,  and  hopefully,  later,  lsnunotherapy.  There  could  *■ 
be  demonstration  projects.  Also,  newer  diagnostic  tests  * 
could  be  evaluated  in  large  population  groups. 

3.  The  lmoediate  success  of  a cancer  control  program 
will  be  determined  by  proof  of  earlier  stage  of  disease  at 
the  tlmo  of  diagnosis.  Ultimate  success  will  be  demonstrated 
by  a reduction  In  mortality  rates. 

A.  We  recognize  your  expertise  in  the  intricacies  of 
governmental  research  administration,  and  would  merely 
suggest  that  if  this  question  were  posed  to  the  ACS,  our  re- 
sponse would  be  based  on  our  conviction  of  the  importance  , 
of  identifying  cancer  control  as  an  integral  function  of 
the  NCI.  We  would  advise  obtaining  the  best  qualified,  most 
committed,  Imaginative  person  possible,  and  suggest  ho  re- 
port directly  to  you.  " 

5.  Institutions  suitable  for  financing  might  Include 
medical  schools,  hospitals,  sLalu  or  cuuuly  health  units 
whatever  agencies  most  capable  for  the' conduct  of  the  approved 
programs.  Projects  and  programs  might  be  funded  by  mechanisms 
you  think  most  appropriate. 

Certainly  the  overall  objective  is  to  reduce  the  mortality 
rate  in  many,  if  not  all  forms  of  cancer.  A dynamic  cancer  con- 
trol program  of  the  National  Cancer  Program  will  achieve  this 
end. 

Tour  letter  and  this  response  are  being  shared  with  those  of 
our  volunteers  who  serve  in  committees  concerned  '•with  legis- 
lation and  governmental  matters. 

In  our  desire  to  respond  quickly  with  a summary  of  our  views 
ve  have  not  included  greater  detail  about  concepts,  approaches 
and  methods,  but  trust  that  this  letter  will  be  adequate  for 
your  immediate  needs. 


cc:  Executive  Cornnlttee 
Legislative  Coemittec 
Committee  on  Federal  Programs 


Sincerely, 


Lane  W.  Adams 
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Editorial 

Restoring  Confidence 
In  Mammography 


An  eloquent  passage  from  the  Hippo- 
cratic Oath  states  a basic  precept  of  med- 
icine: “The  regimen  l adopt  shall  be  for 
the  benefit  of  my  patienb  according  to 
my  ability,  and  judgment,  and  not  for 
their  hurt  . . In  practice,  the  art- of 
medicine  often  lies  not  only  in  deckling 
what  is  beneficial  for  the  patient  and 
what  is  harmful,  but  in  evaluating  which 
regimen  carries  the  greatest  benefit  and 
the  least  risk.  This  is  the  centril  issue 
in  the  current  controversy  concerning 
the  advisability  of  mammography.  Un- 
fortunately, recent  publicity  about  mam* 
mography  guidelines  has  served  more  to 
confuse  than  to  clarify. 

the  guidelines,  which  are  advisory' 
and.  not  regulatory,  are  derived  from  the 
* recommendations  of  committees  ap- 
pointed by  the  National  Cancer  Institute 
and  charged  with  the  responsibility  of 
evaluating  the  possible  bene  fit  of  screen- 
ing to  find  early  breast  cancer  versus  the 
possible  risk  of  inducing  breast  cancer 
by  radiation  exposure.  Three  groups  of 
women,  all  of  whom  had  been  pre- 
viously exposed  to  high  or  very  high 
levels  of  radiation,  are  the  basis  for  the 
initial  statistical  evaluation  and  subset 
quent  predictions  of  risk.*  These 
women  included  survivors  of  Hiroshima 

•Report of  the  Advitory  Committee  on  the  Biotog. 
icaJ  Effects  of  loouing  Kadittioos.-  National  Acad- 
emy of  Sciences— National  Research  Council,  Di- 
vfeaoa  of  Medical  Sciences,  November,  1972. 


and  Nagasaki  atomic  bombings,  young 
women  irradiated  many  yean  ago  for 
postpartum  mastitis,  and  another  group 
of  young  tuberculous  patients  wbo  bad' 
undergone  repealed  fluoroscopies.  The 
results  of  this  retrospective  statistical- 
study  suggest  tharwfafie  there  may  be  ar 
theoretical  risk  from  low-dose  radiation 
exposure  (after  a latency  period  of  many 
years),  the  risltis  extremely  small  for  the 
individual  woman.  Extrapolating  from 
very  large  doses  to  very  small  doses  and 
indicating  that  them  is  no  absolutely 
“safe”  dose,  it  is  speenbtod  that  if  a 
woman  has  a mammogram,  with  ap- 
proximately one  md  absorbed  by  die 
breast,  her  chanoea  of  developing  breast 
cancer  theoretically  change  fewn  an  ex- 
pected .07  (7.0  percent)  to  .0707  (7.07 
percent).  Staled  mom  simply,  (jff  these 
estimates  are  applicable)  her  probability 
of  eventnally  developing  breast  cancer 
is  said  to  increase  from  one  in  14.3 
women  to  one  in  1411  women.  Any  risk, 
no  matter  bow  small,  should  not  be  com- 
pletely dismissed.  At  die  same  time,  we 
must  not  maximize  the  risk  of  sponta- 
neous breast  cancer,  which  remains  the 
leading  cancer  killer  of  American 
women  and  the  leading  cause  of  death 
in  women  39-44  yean  of  age. 

. Thc  only  recognized  approach  to  sav- 
ing more  lives  from  breast  cancer  is  de- 
tection at  a localized,  highly  curable  • 
stage,  hopefully  before  the  cancer  be- 
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come*  a mass  large  enough  to  palpate. 
Mammography  is  the  only  means  avail- 
able today  to  detect  cancer  at  such  an 
early  stage.  In  the  Breast  Cancer  Detec- 
tion Demonstration  Projects  of  the 
American  Cancer  Society  and  the  Na- 
tional Cancer  Institute,  at  least  45  per- 
cent of  breast  cancers  have  been  de- 
tected by  mammography  -alone;  the 
tumors  were  not  found  by  physical  ex- 
amination. For  these  minimal  tumors, 
discoverable  only  by  mammography, 
five-year  survival  rates  of  up  to  95  per- 
cent have  been  reported,  compared  to 
only  about  45-50  percent  when  breast 
cancer  has  spread  to  the  axillary  lymph 
nodes. 

The  guidelines  advise  annual  screen- 
ing for  oil  women  over  50  years  old 
since,  in  this  group,  there  is  no  question 
that  the  benefits  clearly  outweigh  any 
minimal  long- term  risk  from  radiation. 
The  concept  that  screening,  which  in- 
cludes mammography,  has  little  benefit 
in  women  under  the  age  of  50  is  based 
on  a 10-year -old  Health  Insurance  Plan 
study  that  found  no  reduction  in  case 
fatality  rates  for  screened  women  in  this 
age  group.  However,  it  is  noteworthy 
that  the  HIP  study  also  showed  very  few 
cancers  in  women  under  50  that  were 
detected  by  mammography  alone^  - 

The  situation  is'qOite  different  In  the~ 
27  ACS/NCi  Breast  Cancer  Detection 
Demonstration  Projects,  largely  because 
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mammography  techniques  have  im- 
proved vastly  over  the  days  since  the 
HIP  study  was  done.  At  least  233  breast 
cancers  have  already  been  discovered  in 
women  under  50  years  of  age;  100  were 
detected  by  mammography  alone.  If 
mammography  had  not  been  used,  these 
early  breast  cancers  would  not  have 
been  detected  at  this  time.  Of  the  breast 
cancers  found  in  the  Demonstration 
projects,  the  incidence  of  uninvolved 
axillary  lymph  nodes  is  79  percent  for 
women  under  and  over  the  age  of  50,  in- 
dicating that  these  patients  have  ex- 
tremely early  cancers  and  represent  a 
highly  curable  group  compared  to  the 
usual  hospital  population  with  breast 
cancer. 

Who  then  should  have  mammog- 
raphy? Certainly,  alt  women  over  the 
age  of  50. 

For  women  between  the  ages  of  35 
and  50,  mammography  should  be  done 
-for  those  who  are  at  higher  risk  of  devel- 
oping breast  cancer  because  they  have: 

■ chronic  cystic  mastitis,  with  or  with- 
out patn; 

■ lumps  and  thickenings  in  the  breast; 

■ nipple  discharge  or  other  nipple  ab- 
normalities; 

■ a personal  history  of  breast  cancer; 
^•JamUy^Mstocy  of  breast  cancer  on 

the  maternal  or  paternal  side;  1 - 

■ a family  history  of  breast  cancer  in 
sisters; 
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• early  onset  of  menstruation; 

• no  history  of  pregnancy; 

■ first  full-term  pregnancy  at  age  30  or 
older; 

■ breast  surgery  scheduled  for  diagnos- 
tic purposes; 

■ fear  of  breast  cancer  that  requires  the 
reassurance  of  a negative  examina- 
tion. 

Cliniciins  report  that  approximately 
SO  percent  of  women  between  35  and  50 
yean  of  age  will  belong  to  one  or  an- 
other of  the  above  groups  that  can  bene- 
fit from  mammography. 

The  remaining  women  who  are  35-50 
years  old  and  those  under  the  age  of  35 
who  have  no  particular  breest  problem 
should  be  taught  the  proper  technique  of 
breast  self-examination  and  urged  to 
perform  it  regularly  every  month.  In  ad- 
dition, periodic  clinical  examinations 
are  warranted.  However,  many  diagnos- 
tic radiologists  and  breast  cancer  spe- 
cialists believe  that  even  totally  gsyrap- 
tomatic  women  35-50  years  of  age  and 
those  under  35  years  with  a specific 
breast  problem  should  have  at  least  a 
baseline  mammogram  that  can  be  used 
for  later  comparisons. 

Sadly,  many  American  women  have 
been  frightened  into  believing  that  mam- 
mography represents  only  a danger, 
rather  than  a benefit / This  has  led  a con- 
siderable number  of  women;  both  over 
and  under  the  age  of  50,  to  refuse  mam- 
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mography  in  the  presence  of  symptoms 
and  obvious  physical  findings  and  even 
prior  to  breast  surgery.  Any  lost  oppor- 
tunity for  the  earlier  diagnosis  of  breast 
cancer  with  its  more  favorable  prognosis 
must  be  the  current  great  concern  of  ail 
physicians. 

Of  course,  the  minimum  dose  re- 
quired for  good  mammography  should 
always  be  used.  New  equipment  Is  al- 
ready reducing  radiation  exposure  to  ex- 
tremely low  levels  that  are  only  a small 
fraction  of  the  dosage  needed  10  years 
ago. 

Breast  cancer  is  so  serious  a problem, 
and  mammography  so  valuable  a clini- 
cal diagnostic  aid,  that  judgments  based 
on  fragmentary,  tentative  or  inconclu- 
sive data  should  be  avoided.  Dr.  Frauds 
D.  Moore,  Moseley  Professor  of  Sur- 
gery at  Harvard,  discussing  mass 
screening  for  breast  cancer  by  mammog- 
raphy in  the  September,  1976  Issue  of 
Annals  of  Surgery ; stated:  . one 

woman  in  the  prime  of  life  found  to  have 
an  unsuspected  cancer  that’s  removed 
when  it's  very  favorable  surgically  b a 
triumph."  I concur.  U 


/Jlf&MA.  r.~fio(UL  M.D. 
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EVERY  WOMAN 
SHOULD  KNOW 
ABOUT 

BREAST  X-RAY 


As  a means  of  detecting  early  breast 
cancer,  a mammogram  (breast  X-ray)  is 
unequaled.  But  recent  reports  suggest  that 
mammography  radiation  itself  may  increase  the 
cancer  risk.  To  help  clear  up  the  confusion, 
The  Reader’s  Digest  offers  this  interview 
with  a recognized  expert 


An  interview  with 
Oil  Benjamin  E Bvad,  Jr, 

1976  President,  American  Cancer  Society 
\ 

Bv  Walter  S.  Ross 


One  out  of  13  American  wom- 
en will  get  breast  cancer  at 
some  point  in  her  life,  ac- 
counting for  approximately  90,000 
new  US.  cases  annually.  The  key  to 
curing  a patient  with  breast  cancer  is 
finding  it  early— before  it  has  had 
time  to  invade  adjacent  tissue.  If  the 
disease  is  treated  promptly  and  prop- 
erly at  this  stage,  the  cure  rate  can 
approach  95  percent. 


Yet  some  33,060  US.  women  will 
die  of  breast  cancer  this  year,  making 
it  the  leading  cause  of  cancer  death 
among  women. . 

Those  are  the  basic  facts  about  this 
disease.  How  are  we  doing  in  the 
battle  to  lower  the  high  death  rate? 

The  first  major  step  came  in  the 
1950s  and  early  '6os,  when  a tech- 
nique for  taking  X-rays  of  the  soft 
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tissue  ot  the  breast  was  perfected. 
Then,  in  1963,  the  Health  Insurance 
Plan  (HIP)  of  Greater  New  York 
started  a randomized  study  of  62,000 
women  to  see  if  screening— includ- 
ing use  of  this  technique  (called 
mammography)-could  detect  more 
tumors  man  no  screening.  In  the 

{[roup  that  was  screened,  significant- 
y fewer  women  over  50  died  of 
breast  cancers  than  in  the  group  that 
was  not.  And  among  women  with 
breast  cancers  found  by  mammog- 
raphy alone,  only  one  has  died  of  her 
disease  in  the  years  of  follow-up. 

Continuing  experience  proved  to 
doctors  that  in  many  women  mam- 
mography could  detect  tumors  too 
tiny  to  be  found  by  any  other  means. 
So,  starting  in  1973,  the  American 
Cancer  Society  and  the  National 
Cancer  Institute  jointly  set  up  a 
network  of  27  Breast  Cancer  Detec- 
tion Demonstration  Projects.  Their 
purpose:  to  find  out  if  thorough 
screening  of  large  groups  of  women 
without  symptoms,  Using  mammo- 
grams and  other  techniques,  could 
locate  more  early  tumors. 

Each  project  registered  10,000 
supposedly  asymptomatic  women 
age  35  and  over  for  free  examina- 
tions to  be  repeated  annually  for  five 
years,  with  a subsequent  five-year 
follow-up.  Analysis  of  the  first  year's 
exams  of  262,276  women  showed 
that  10,656  biopsieshad  been  recom- 
mended, half  of  these  had  been  per- 
formed, and  1248  breast  cancers  had 
already  been  diagnosed.  To  physi- 
cians, these  figures  meant  that  active 


screening  was  picking  up  a backlog 
of  hundreds  of  cancers  that  probably 
would  not  have  been  detected  in  the 
normal  course  of  events  for  another 
year  or  two  or  three.  And  this  was 
proved  by  the  fact  that  subsequent 
annual  rcscrecnings  of  the  same 
women  found  only  the  expected 
number  of  cancers. 

Publicity  About  the  projects,  and 
the  intense  concern  women  in  gener- 
al have  about  breast  cancer— plus  the 
enormous  media  coverage  of  the 
breast-cancer  treatments  of  Mar- 
garetta  ‘‘Happy”  Rockefeller*  and 
Betty  Ford— suddenly  created  an 
overwhelming  demand  for  mam- 
mography. The  projects  were 
flooded  with  applicants. 

Then,  in  mid- 1976,  a spate  of 
news  stories  told  the  public  that  a 
single  mammography  examination 
could  increase  a woman’s  risk  of 
breast  cancer  by  one  percentl  The 
scientists  who  had  made  the  risk- 
benefit  estimate  also  reasoned  that 
there  was  no  proof  that  the  exams 
could  detect{  an  appreciably  greater 
number  of  breast  cancers  in  women 
under  50.  t*hey  therefore  recom- 
mended that;  women  under  50  with- 
out symptoms  should  not  be  exposed 
to  routine  mammograms.  This  infor- 
mation was  published  in  a number 
of  newspapers  and  broadcast  over 
radio  and  TV. 

The  result  was  nationwide  panic. 
Hospitals  from  coast  to  coast  report- 
ed overnight  drops  in  mammogra- 

K'Sce  "If  It  Should  Happen  to  You,”  The 
Reader’s  Digest,  May  ’76. 
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phics  of  as  much  as  70  percent. 
Women  with  palpable  breast  lumps 
canceled  their  exams.  A Detroit  radi- 
ologist, Dr.  John  N.  Wolfe,  wrote  to 
Dr.  Theodore  Cooper,  Assistant  Sec- 
retary of  Health:  “I  sincerely  believe 
a number  of  women  arc  going  to  lose 
their  lives  to  breast  canCcr  because  of 
the  rather  extensive  publicity.” 
Recent  monitoring  shows  that  the 
breast  absorbs  less  than  one  rad  of 
radiation  in  the  average  mammog- 
raphy examination  performed  at  the 
NCI-ACS  centers.  There  arc  no  con- 
clusive data  on  the  effects  of  such 
low  doses  of  radiation.'The  scientists 
who  had  warned  of  a possible  one- 
percent  increased  risk  ‘Of  cancer  from 
mammography  had  projected  down- 
ward in  a straight , line  from  the 
proven  hazards  of  high;do$es  toward 
zero.  But  no  one  knOws  that  X-ray 
risk  follows  a straight1  line.  Many 
radiation  biologists  bdlieve  that  it 
does  not.  In  any  case,  rjo  one  knows 
what  happens  at  very  Ibw  levels  of 
exposure.  : . f 

The  estimated  lack'df  benefit  of 
mammography  in  woirien  under  50 
was  deduced  from  the  1960s  HIP 
study,  which  did  not  show  a signifi- 
cantly lower  breast-cancer  fatality 
rate  among  women  under  50  who 
were  screened.  However,  the  mam- 
mography equipment’  ufced  then  was 
primitive  by  today’s  standards. 

Thus  the  scientist!!  who  had 
sounded  the  alarm  were  using  a 
theoretical  risk  balance^  against  the 
results  of  a study  begun  a decade 
earlier.  Moreover,  the  current  breast- 
cancer  projects  have  developed  some 


pertinent  new  information:  about 
one  third— 468-of  the  cancers  were 
found  in  women  between  35  and  50. 
And  of  these,  193  were  detected  with 
mammography  alone. 

To  help  end  the  current  appre- 
hension and  confusion  about 
mammography,  The  Reader’s  Di- 
gest approached  Dr.  Benjamin  F. 
Byrd,  Jr.,  a distinguished  surgeon 
who  served  as  1976  president  of  the 
American  Cancer  Society  and  is 
head  of  its  Breast  Cancer  Task 
Force,  for  his  advice  about  this  im- 
portant examination. 

Q.  Dr.  Byrd,  who  should  have 
mammography? 

A.  In  my  opinion,  women  with- 
out symptoms  who  are  35  and  over 
should  nave  at  least  one  mammo- 
gram. In  young  women,  the  number 
of  tumors  found  initially  will  be 
comparatively  low.  But  mammog- 
raphy is  useful  even  for  young  wom- 
en in  providing  a baseline  against 
which  future  changes  in  breast  tissue 
can  be  judged. 

Q.  Why  wait  until  35? 

A.  This  is  in  asymptomatic  wom- 
en. If  a woman  has  symptoms  or  is  in 
a high-risk  group,  her  physician  may 
decide  that  she  needs  mammography 
even  earlier. 

Q.  How  often  should  mammo- 
grams be  done? 

A.  Mammograms  should  be  done 
at  the  physician  s discretion  in.  wom- 
en with  a higher  than  normal  risk  of 
breast  cancer.  In  this  group,  I 
lievc,  are  women  with  chronic  cystic 
mastitis;  lumps  and  thickenings  in 
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th:  breast;  nipple  discharge  or  other 
nipple  abnormalities;  a personal  his- 
tory of  breast  cancer;  a family  history 
of  the  disease;  early  onset  of  men- 
struation; no  history  of  pregnancy; 
first  full-term  pregnancy  after  age 
30.  In  addition,  mammography  is  a 
valuable  adjunct  to  diagnosis  in 
women  who  have  unusually  large 
breasts,  which  are  difficult  to  exam- 
ine. In  the  NCI-ACS  experience, 
about  80  percent  of  women  35  to  50 
meet  one  or  another  of  these  criteria. 

Q.  What,  precisely,  is  the  risk  in 
mammography? 

A.  Nobody  knows  for  sure.  Many 
experts  assume  that  there  is  risk  in 
any  X-ray  exposure.  If  such  a risk 
exists,  in  this  examination  it  must  be 
yery  small.  More  to  the  point:  risk 
must  be  placed  beside  benefit.  The 
results  of  mammography  in  discov- 
ering early,  curable  breast  tumors  are 
indisputable;  such  a benefit  is  real, 
not  theoretical. 

Q.  Then  you’re  not  worried 
about  risk? 

A.  Every  doctor  worries  about 
risk,  but  in  mammography  the  risk  is 
theoretical  and  can  become  evident 
only  in  to  to  30  years.  If  a doctor 
thinks  a woman  needs  a mammo- 
gram, or  repeated  mammograms,  he 
should  do  them,  I believe— even  with 
younger  women.  We  must  remem- 
ber that  breast  cancer  is  the  leading 
cause  of  death  in  women  between 
the  ages  of  40  and  44.  If  mammog- 
raphy can  help  save  the  life  of  a 
woman  who  has  many  years  ahead  of 
her,  she  is  also  saved  for  her  family 
and  her  children.  And  even  if  there  is 


a slight! , .ncreased  risk  of  her  get- 
ting th'.  disease  in  the  distar*  future, 
there’  ;lso  an  excellent  chance  that 
by  th:.'.  time  science  will  have  learned 
to  cor  rol  breast  cancer. 

Q.  If  a woman  has  a negative 
mammogram,  why  does  she  need 
another? 

A,  The  incidence  of  breast  cancer 
goes  up  with  age— age  is  the  biggest 
risk  factor  of  all.  If  a malignant 
change  takes  place  in  a breast,  it  may 
double  in  size  as  often  as  every  22 
days,  but  more  likely  every  55  or  1 10 
days,  depending  on  the  type  of  cell.  If 
a cancer  is  large  enough  to  be  seen  on 
mammogram,  even  though  not  yet 
palpable,  it  is  at  least  9 months  old 
ana  probably  more  than  27  months 
old.  Unless  you  find  and  treat  it  at  the 
earliest  stage,  you  lose  the  best 
chance  of  cure— you  want  to  pick  it 
up  as  early  as  possible.  And  nothing 
does  this  better  than  mammography. 

Qv  Can  you  be  sure  that  screen- 
ing women  with  mammography  is 
saving  lives? 

A.  The  HIP  study  found  that  it 
can  in  women  over  50.  It  will  take 
more  time  for  our  present  projects, 
dealing  with  women  35  and  over,  to 
develop  similar  proof.  But  we  are 
seeing  some  very  hopeful  things.  For 
example,  the  first  set  of  examinations 
in  our  detection  projects,  involving 
some  262,000  women,  has  yielded 
more  than  1200  cancers.  In  both 
younger  and  older  women,  we  are 
finding  a great  number  of  early 
cancers.  Experience  leads  us  to  be- 
lieve that  this  wi)l  mean  many  more 
women  will  be  saved. 
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Q.  How  about  the  cost  of  mam- 
mography? 

A*  Fora  private  examination,  this 
may  run  from  $35  to  $100.  Par  the 
ten-year  follow-ups  of  the  270,000 
women  in  the  detection  projects,  the 
total  cost  should  be  about  $75  mil- 
lion-less  than  the  expected  cost  of  a 
single  B-l  bomber.  For  that  money 
we  expect  to  find  3500  breast  cancers 
among  these  women  in  the  first  five 
years,  and  probably  more  than  2000 


in  the  next  five  years.  We  believe  that 
80  percent  Will  be  at  potentially  the 
most  curable  stage,  and  that  several 
thousand  women's  lives  will  be 
saved.  Whether  one  considers  this 
project  cost-effective  depends  on  the 
value  one  places  on  human  life.  In  my 
view,  it  is  money  well  and  wisely 
spent. 


For  information  on  reprints  ^ 
of  this  article,  see  pice  230 


Pit  Theories 

I have  a cheat  idea  for  an  invention  for  dieten— a refrigerator  that 
weighs  you  every  time  you  open  the  door.  * _ 

-t  V.  Cteftcatt,  quoted  by  B trf  WUaoe,  Fldd  Hcwapiptt  Syndicate 


Somewhere  in  America  there  has  got  to  be  a factory  that  does  nothing 
but  make  square  wheels  for  grocery  carts:  -o«a  Hack**,  c«iud  Poran  srMkx* 

Every  “estimate”  should  be  compelled  by  law  to  include  a footnote 
estimating  how  much  more  than  the  estimate  the  final  bill  will  be. 

—Sydney  J.  Harris,  field  Ncmpapcr  Syndicate  1 

Perhaps  the  crime  situation  would  be  improved  if  we  could  get  more 
cops  off  television  and  onto  the  streets.  -am  vmwbi*  fa  Kmm,  cm  sut 

*.  I 

Wouldn’t  rr  be  simpler  just  to  isolate  and  label  the  few  things  that  , 
are  not  injurious  to  health?  -otckAn«M  tars# taamii  v«to/„  . 

(^aUectoPs  Item.  Taxes  and  tax  collectors  have  always  been  with  us.  In 
my  grandfather's  papers  of  more  than  a hundred  ytirs  ago,  I found  an 
interesting  tax  bill  and  statement  from  the  collector  in  Rouseville,  ?a.  The 
back  of  the  bill,  dated  February  24,  1873;  carries  this  pointed  reminder: , 

Mr.  Whittlcsee,  As  you  see  your  taxes  amht.  to  3.55. 1 reed  $3.50  which 
leaves  a balance  of  five  cents  afso  five  cents  far  this  letter  and  postage.  You  ' 
need  not  have  an  excuse  for  not  knowing  what  your  taxes  are  for  I gave  , 
you  a notice  and  afterward  told  you  what  it  was  as  we  met  at  Broms  shop 
on  the  sidewalk. 

Ten  cents  to  every  man  would  soon  make  dollars.  W.  B.  Berman. 

—Contributed  by  Federal  L.  Whittlesey 
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Screening  for  Breast  Cancer 
in  Younger. Women: 

Life  Expectancy 
Gains  and  Losses 

An  Analysis  According  to  Risk 
Indicator  Groups 

Herbert  Seidman,  M BA 


Only  three  decades  ago,  uterine  cancer 
was  the  leading  cancer  killer  of  women 
in  the  United  States.  Since  then,,  death 
rates  from  cancer  of  the  uterus  have 
plunged  downward,  the  most  convinc- 
ing demonstration  of  the  importance  of 
early  detection  for  the  control  of 
cancer. 1 The  position  of  principal  cancer 
killer  in  w imen  was  then  assumed  by 
cancer  of  the  breast,  a position  it  has 
held  without  challenge  to  this  day.* 
Massive  efforts  to  promote  early  diag- 
nosis through  educational  programs  on 
breast  self-examination  and  through  em- 
phasis on  periodic  physical  examina- 
tions made  little  dent  in  the  breast  cancer 
death  rate,  which  continued  on  its  inexo- 
rable course,  unchanging  year  after 
year.  For  too  many  women,  it  became 
evident  that  even  though  a lesion  in  the 
breast  did  not  appear  threatening  at  diag- 
nosis, the  insidious  disease  had  already 
spread  throughout  the  bodyr  Perhaps 
without  such  cancer  control  efforts  the 
death  rate  would  actually  have  increased 
as  a result  of  a presumed  increase  in 
breast  cancer  incidence,  but  this  is  small 
consolation. 

The  advent  of  mammography  in  the 
1960s  provided  a firm  basis  for  the  hope 
that  breast  cancer  in  large  numbers  of 


Mr.  Seidman  is  Chief,  Statistical  Analyses,  Depart- 
ment of  Eoktemiology  and  Statistics,  Department 
of  Research,  American  Cancer  Society,  New  York, 
New  York. 


women  might  be  detected  at  an  early 
enough  stage  to  appreciably  alter  the 
natural  history  of  the  disease.  That 
screening  with  mammography  and  clini- 
cal examination  could  lead  to  a substan- 
tia] reduction  in  the  breast  cancer  death 
rate  was  then  documented  in  the  classic 
Health  Insurance  Plan  (HIP)  clinical 
trial.1 1 believe  that  mammography  was 
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the  key  to  this  unprecedented  success  in 
breast  cancer  control.  It  could  hardly 
have  been  fortuitous  that  the  death  rate 
was  decreased  in  women  over  50  years 
old,  for  whom  mammography  of  the 
1 960s  was  most  effective,  and  not  de- 
creased in  women  under  50,  for  whom 
mammography  was  much  less  effective 
in  detecting  breast  cancer. 

It  is  against  this  background  of  dec- 
ades of  helplessness  in  reducing  the 
tragic  toll  of  breast  cancer  and  the  new 
vistas  of  hope  offered  by  mammog- 
raphy, that  the  National  Cancer  Institute 
and  the  American  Cancer  Society  joined 
forces  to  sponsor  the  27  Breast  Cancer 
Detection  Demonstration  Projects 
(BCDDP).4  The  program  was  designed 
to  screen  280,000  women,  ages  35-74 
years,  annually  for  five  times,  using 
mammography,  physical  examination, 
patient  history  and  thermography  (the 
latter  was  not  to  be  used  as  a basis  for 
further  action,  except  for  scheduling 
early  recall  visits).  Its  purpose  was  to 
show  that  the  general  public  and  the 
medical  profession  would  cooperate  to 
realize  the  life-saving  potential  of  these 
procedures  in  large  groups  of  women. 

When  these  programs  were  first  being 
planned,  there  was  concern  about  the 
possible  hazard  of  radiation  exposure 
from  mammography.5  It  was  judged  that 
the  potential  benefits  far  outweighed  the 
risks6  and  the  programs  proceeded  as 
planned,  starting  in  1973.  More  re- 
cently, the  question  of  risk  versus  bene- 
fit has  been  raised  anew.7*6  While  it  is 
generally  agreed  that  there  is  surely  net 
benefit  for  women  over  the  age  of  50, 
the  situation  for  younger  women  is  less 
clearcut. 

Younger  women  comprise  a fair- 
sized proportion  of  the  breast  cancer 
problem,  and  lives  saved  in  this  group 
would  yield  more  years  of  life  saved 
than  for  corresponding  numbers  of  older 
breast  cancer  patients.  While  the  rate  of 
clinical  surfacing  of  breast  cancer  is 
much  lower  in  younger  women,  the  key 


question  is  how  many  breast  cancers 
might  be  detected  well  in  advance  of  the 
usual  surfacing. 

On  the  other  hand,  the  HIP  study 
showed  no  reduction  in  breast  cancer 
death  rates  for  younger  women.  It  was 
thought  that  benefits  would  be  evident  as 
a result  of  improvements  in  mammo- 
graphic  technology,  but  documentation 
was  not  available.  In  addition,  the  fre- 
quency of  breast  cancer  pickup  is  likely 
to  be  lower  in  younger  women  so  that 
the  pickup  per  unit  dose  of  radiation 
would  also  be  lower.  Furthermore, 
younger  women  have  a longer  future 
lifetime  for  exposure  to  the  adverse  ef- 
fects of  radiation  and,  from  the  fragmen- 
tary data  at  hand,  they  are,  if  anything, 
more  sensitive  to  these  adverse  effects 
than  their  older  counterparts.0 

Consequently,  pending  further  study, 
the  BCDDP  adopted  some  interim 
guidelines  for  women  35  to  50  years  of 
age.  For  women  at  high  risk  because  of 
family  history,  reproductive  history, 
prior  breast  cancer  or  tiynor,  etc.,  the 
benefits  as  well  as  the  possible  risks  of 
X-ray  mammography  were  to  be  fully 
explained  to  the  woman  concerned  ?nd 
the  final  decision  made  between  her  and 
the  physician.  The  routine  use  of  mam- 
mography was  not  recommended  for 
screening  asymptomatic  women  but  was 
not  to  be  withheld  if  she  and  the  physi- 
cian agreed  that  it  was  in  her  best  imme- 
diate  interest.10 

There  has  been  a dearth  of  solid  basic 
data  about  breast  cancer  risk  indicators. 
One  aim  of  this  paper  is  to  present  new 
information  that  will  substantially  ex- 
pand our  knowledge  of  the  frequency  of 
breast  cancer  in  the  various  risk  indica- 
tor groups.  However,  the  principal  pur- 
pose is  to  use  these  and  related  data  to 
study  the  risk:benefit  ratio  of  screening 
in  younger  women.  To  do  this,  I have 
first  constructed  a picture  of  what  the 
breast  cancer  incidence  and  life  expec- 
tancy for  the  BCDDP  women  would 
have  been  under  the  conditions  prevail- 
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Aft  at  Entry  (And  Number  el  Woman  In  Cohort) 


35-30  136.452  Woman) 

40-44  (73.976  Woman) 

Summary  Risk  Indicator  Group 

Par  cant 
of 

, Total 
Woman 
in 

Cohort 

Inci- 
dence 
Rats  / 
1.000 
Woman- 
Years 

Ratio  to 
Rata  of 
"Nona" 
Category 

Percent 

of 

Total 

Woman 

in 

Cohort 

Inci- 

dence 

Rata/ 

1.000 

Woman- 

Years 

Ratio  to 
Rata  of 
"Nona” 
Category 

Total  woman 

109.0 

0.53 

1.15  - 

100.0 

1.03 

1.18 

Nona 

56.2 

0.46 

1.00 

56.8 

0.87 

1.00 

Lump  or  thick  an  inf  of  braoat 

3.8 

082 

1.77 

3.8 

2.14 

2.46 

Only 

2.1 

0,81 

1.75 

1.9 

1.81 

2.08 

Plus  othar  Indicator* 

1.7 

0.84 

1.82 

1.9 

2.49 

2.88 

Discharge  from  braoat 

0.6 

1.29 

2.79 

0.6 

2.28 

2.62 

Only 

0.3 

0.73 

1.57 

0.2 

1.32 

1.52 

Plus  othar  indicators 

0.5 

1.74 

3.76 

0.4 

3.02 

3.46 

History  of  b roast  operation 

1.6 

0.63 

1.36 

2.0 

2.00 

2.30 

Only 

0.7 

1.04 

2.26 

0.9 

2.42 

2.78 

Plus  othar  indicators 

0 9 

0.29 

0.62 

1.1 

1.66 

1.89 

History  of  braact  cancar  In 
mother  or  sister 

2.6 

1.23 

2.65 

3.1 

) 

2.90 

3.32 

Only 

1.4 

0.51 

1.09 

1.7 

1.82 

2.08 

Plus  othar  indicators 

1.2 

2.14 

4.62 

1.4 

4.26 

3.89 

No  llva  child  prior  to  ago  30 

24.1 

0.54 

1.17 

26.1 

1.16 

1.32 

Only 

18.5 

0.47 

1.02 

19.9 

0.92 

1.06 

Plus  othar  indicators 

5.6 

0.78 

1.68 

6.2 

1.91 

2.19 

Lass  than  ago  12  at  manarcha 

16.7 

0.69 

1.49 

16.2 

1.23 

1.42 

Only 

11.7 

0.67 

1.46 

10.9 

098 

1.13 

Plus  other  Indicators 

5.0 

0.72 

1.65 

5.3 

1.78 

2.04 

ing  in  the  1960s  (pre-general  use  of 
mammography).  Comparison  is  then 
made  with  the  life  expectancy  likely  to 
occur  among  the  BCDDP  women  actu- 
ally found  to  have  breast  cancer  at  the 
initial  and  second  annual  screenings 
(1973-March,  1976).  Further  compari- 
son is  made  with  the  life  expectancy  lost 
as  a consequence  of  a presumed  radia- 
tion hazard  per  unit  of  radiation. 

Material  and  Methods 

The  breast  cancer  picture^  thp  J^60$ 


was  developed  by  using  unique  data  on 
approximately  560,000  women  over  30 
years  of  age.  These  women  were 
enrolled  in  a prospective  study  from  Oc* 
tober,  1959  through  February,  1960  by 
68,000  volunteers  of  the  American 
Cancer  Society  under  the  leadership  of 
Dr.  E.  Cuyler  Hammond.11  Thanks  to 
Dr.  Hammond’s  vision  and  genius, 
among  the  items  asked  of  women  at  en- 
rollment were  questions  on  current  pres- 
ence of  lump  or  thickening  of  the  breast, 
_ cutftnt  discharge  from  the  breast,  his- 
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Age  at  Entry  (And  Number  of  Women  in  Cohort} 


46-49  (116.470  Women) 

| 50-54  (105,144  Women) 

| 55-59  (81,131  Women)  | 

Percent 

fnci- 

Percent 

foci- 

Percent 

fnci- 

of 

dence 

of 

dence 

of 

dence 

Total 

Rate/ 

Ratio  to 

Total 

Rate/ 

Ratio  to 

Total 

Rata/ 

Ratio  to 

Woman 

1,000 

Rataof 

Women 

1.000 

Rate  of 

Women 

1,000 

Rata  of 

in 

Women- 

"Nona" 

in 

Women- 

"None" 

in 

Women- 

"Nona” 

Cohort 

Yeera 

Category 

Cohort 

Yeeri 

Category 

Cohort 

Years 

Category 

1000 

1.55 

1.23 

100.0 

1.68 

1.23 

100.0 

1.88 

1.22 

51.4 

1.27 

1.00 

.49.0 

1.37 

too 

52.5 

1.54 

1.00 

3.7 

3.54 

2.78 

2.5 

4.93 

3 60 

1.7 

7.45 

4.85 

1.6 

288 

234 

1.0 

4.69 

334 

0.7 

7.14 

4.64 

2.1 

4.01 

3.16 

1.5 

5.21 

3.79 

1.0 

7.66 

4.98 

0.4 

2.84 

224 

0.3 

3.88 

2.82 

0.2 

6.58 

4.28 

0.1 

1.28 

roo 

0.1 

1.6S 

1.19 

0.1 

4.88 

3.17 

0.3 

3.74 

2.94 

0.2 

5.07 

3.70 

0.1 

7.65 

4.91 

2.4 

3.44 

2.70 

2.4 

3.88 

2.83 

2.1 

4.53 

284 

1.0 

3.14 

2.47 

1.0 

2.60 

1.90 

0.9 

2.07 

1.34 

1.4 

3.64 

2.86 

1.4 

4.75 

3.46 

1.2 

6.27 

4.08 

3.9 

3.35 

2.63 

3.20 

2.33 

48 

2.13 

2.0 

2.67 

2.10 

2.52 

1.84 

1.83 

1.9 

4.12 

3.24 

387 

2.42 

2.33 

342 

1.84 

1.44 

warn 

1.92 

1.40 

35.S 

2.18 

1.42 

26.8 

1.60 

1.26 

1.77 

1.29 

29.0 

187 

1.28 

7.4 

2.62 

2.06 

mm 

2.49 

1.81 

6.5 

3.09 

2.01 

13.8 

1.78 

1.40 

122 

1.71 

1.24 

11.3 

1.77 

1.15 

8.3 

f.42 

1.12 

7.1 

1.40 

1.02 

69 

1.46 

0.95 

5.5 

2.45 

1.93 

5.1 

2.16 

1.57 

4.4 

2.23 

1.45 

’Based  on  date  from  the  first  five  years  of  the  ACS  prospective  study  exclusive  of  women 
with  a history  of  breast  cancer  at  entry. 


lory  of  breast  operations , history  of 
breast  cancer  in  the  subject  or  her  mother 
or  sisters,  age  at  menarche  and  age  at 
birth  of  first  live  child,  if  any.  Subse- 
quent follow-up  established  which  of 
these  women  died  during  the  ensuing  12 
years,  as  well  as  the  date  and  causes  of 
death.  In  addition,  the  surviving  women 
completed  short  questionnaires  in  1961 , 
1963,  1965  and  1972  detailing,  among 
other  things , if  they  had  had  an  operation 
for  breast  cancer  and  the  date. 

Utilizing  this  information,  the  fre- 


quencies of  breast  cancer  in  the  various 
risk  indicator  groups  were  first  com- 
puted directly  and  then  calculated  at  the 
level  of  the  1969-1971  Third  National 
Cancer  Survey  (TNCS)  incidence  rates** 
as  follows: 

■ For  five-year  age-group  cohorts  (30- 
34  years,  35-39  years,  etc.)  in  each  risk 
indicator  group  note  was  made  of  (he 
instances  of  breast  cancer  specified  for 
the  first  five  years  after  enrollment,  ei- 
ther on  the  follow-up  questionnaires  or 
as  underlying,  second  or  third  cause  of 


Agt  »t  Entry  (And  Number  of  Women  in  Cohort) 


I (36,452  Women) 


40-44  (73.976  Women) 


Summary  Ri*k  Indicator  Group 


Totel  women 


Non# 


Minors  only 

One  minor  only 
Two  minors  only 


None  plus  minors  only 


One  major,  total 
One  major  only 
One  major  plus  minors 


Two  or  more  majors,  total 


Majors,  total 


87 

1.89 

75 

1.63 

08 

2.33 

death  listed  on  reports  from  attending 
physicians  verifying  information  on 
death  certificates. 

■ Women  with  a history  of  breast 
cancer  at  enrollment  have  been  excluded 
from  consideration.  These  women  are 
known  to  be  at  very  high  risk  of  a second 
cancer13  and  there  is  no  good  way  of 
distinguishing  whether  a report  of  breast 
cancer  during  the  five-year  follow-up 
period  was  for  a new  cancer  or  was  fur- 
ther information  on  an  old  one. 

■ The  number  of  women  with  breast 
cancer  was  then  related  to  the  number 
of  years  lived  by  the  cohort  during  the 
five-year  period  after  enrollment.  On  the 
average,  a given  cohort  was  two  and  a 
half  years  older  during  the  five-year  pe- 


riod than  at  the  start.  Therefore,  the  rates 
for  a given  cohort  were  averaged  with 
the  preceding  one  to  see  how  the  abso- 
lute rates  would  compare  with  the  inci- 
dence rates  from  the  TNCS.  The  rates 
per  100,000  women-years  turned  out  to 
be  61,  109,  144,  151  and  153  for  total 
women  35-39  years,  40-44  years,  45-49 
years,  50-54  years  and  55-59  years,  re-* 
spectively.  Corresponding  rates  for  the 
TNCS  were  53,  103, 156,  168  and  188. 
The  age-specific  rates  for  women  in  the 
various  ACS  study  risk  indicator  groups 
were  then  raised  or  lowered  proportion- 
ately so  that  the  rates  for  total  women 
would  be  equal  to  the  TNCS  rates. 

The  women  who  agreed  to  participate 
in  the  long-range  ACS  Prospective 
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Age  it  Entry  (And  Number  of  Women  in  Cohort) 


45-49  (1 16,470  Women) 

50-54  (105.144  Women) 

55-59(81,131  Women)  j 

Percent 

of 

Total 

Women 

in 

Cohort  . 

Inci- 

dence 

Rate/ 

1,000 

Woman- 

Years 

Ratio  to 
Rate  of 
"None" 
Category 

Percent 

of 

Total 

Woman 

In 

Cohort 

Inci- 

dence 

Rate/ 

1,000 

Women- 

Years 

Ratio  to 
Rate  of 
"None" 
Category 

Percent 

of 

Total 

Woman 

in 

Cohort 

Inci- 

dence 

Rate/ 

1,000 

Women- 

Yeers 

Ratio  to 
Rate  of 
"Nonn" 
Category 

100.0 

1.56 

1.23 

100.0 

1.68 

1.23 

100.0 

1.88 

1.22 

5t.4 

1.27 

1.00 

49.0 

1.37 

1.00 

52.5 

1.54 

1.00 

39.2 

1 59 

1.25 

42.3 

1.67 

1.22 

39.3 

1.85 

1.20 

35.1 

1.55  . 

1.22 

38.3 

1.69 

1.23 

35.9 

1.87 

1.22 

4.1 

1.92 

1.51 

4.0 

1.48 

1.08 

3.4 

1.58 

1.03 

905 

1.41 

1.11 

91.3 

1.51 

1.10 

91.8 

1.67 

1.08 

8.6 

2.87 

2.26 

7.9 

3.08 

2.24 

7.6 

3.77 

2.45 

48 

2.81 

221 

4.1 

3.03 

2.21 

4.1 

3.52 

2 29 

38 

295 

232 

38 

3.13 

2 28 

3.5 

4.07 

2.65' 

0.9 

5.80 

4.56 

08 

7.58 

5.52 

0.6 

8.71 

5.66 

9 5 

3.16 

2.48 

8.7 

3.48 

2.54 

8.2 

4.16 

2.70 

• Based  on  data  from  the  first  five  year*  of  the  ACS  prospective  study  exclusive  of  women 
with  a history  of  breast  cancer  at  entry. 


Study  were  not  necessarily  repre- 
sentative of  the  general  population. 
However,  they  do  provide  a reasonably 
good  approximation  of  the  population  of 
stable  women  who  would  be  able  to 
commit  Ihemselves  to  five  annual 
screenings.  As  such,  they  are  an  appro- 
priate group  to  relate  to  BCDDP 
women.  Also,  in  both  the  ACS  study 
and  the  BCDDP  programs,  the  women's 
own  statements  were  the  basis  for  estab- 
lishing risk  indicator  groups. 

BCDDP  was  formulated  as  a service 
demonstration  project,  not  as  a research 
undertaking.  Despite  the  self-selected 
nature  of  the  women  who  chose  to  par- 
ticipate and  the  problems  of  achieving 
some  semblance  of  uniformity  amonc 


27  disparate  and  independent  programs, 
it  became  apparent  that  there  was  a po- 
tential for  much  useful  information  an- 
cillary to  the  service  aspect. 

_ The  evolution  of  this  information 
gathering  poses  some  difficulties  in  dis- 
tinguishing risk  indicator  groups.  The 
earliest  patient  history  form,  completed 
for  about  six  percent  of  the  BCDDP 
women,  was  very  cumbersome  and  con- 
sistency with  later  forms  cannot  be 
achieved.  Its  successor,  completed  for 
about  29  percent  of  the  BCDDP  women, 
was  still  unwieldy  but  did  provide  full 
information  on  risk  indicators.  The  last 
patient  history  form,  completed  for 
about  65  percent  of  the  BCDDP  women, 
was  a streamlined  version,  so  stream- 
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Summary  Risk  indicator  Group 
And  Screening  Series 

Ape  at  Entry 

40-44 

Percent  No.  of  Rata 
No.  of  of  Breast  per 

Woman  Total  Cancers  1,000 

Percent  No.  of  Rate 
No.  of  of  ' Breast  par 

Woman  Total  Cancers  1.000 

Total 

Initial  screening 
In  larval  year  1 
Second  screening 
Interval  year  2 

40.951  1QO.O  41  1.00 

21  0.51 

t9,839  100.0  10  0.50 

5 0.25 

45,239  100.0  100  2.21 

26  0.57 

22,423  100.0  43  1.92 

4 0.18 

Nona  plus  minor*  only 
Initial  screening 
Interval  year  1 
Second  screening 
Interval  year  2 

26.390  64.4  21  0 90 

8 0.30 

11.391  57.4  . 7 0 61 

1 0.09 

29,735  65.8  S3  1.78 

13  0.44 

13.271  69.2  16  1.21  . 

3 0.23 

On#  major,  total 
Initial  screening 
Interval  year  1 
Second  screening 
Interval  year  2 

12.405  30.3  13  1.05 

10  0.81 

6,757  34.1  1 0.15 

3 0.44 

12,999  28.7  33  2,54 

10  0.77 

7.328  32.7  20  2.73 

1 0.14 

' 

Two  or  more  majors,  total 
Initial  screening 
Interval  year  1 
Second  screening 
Interval  year  2 

2.156  5 3 7 3.25 

3 1.39 

1,692  85  2 1.18 

1 059 

2,505  5.5  14  5.69 

3 1.20  . 

1,824  8.1  7 3.84 

0 0 

lined  that  it  omitted  information  on  men- 
arche  and  childbearing  and,  in  the  sec- 
tion on  family  history  of  breast  cancer, 
did  not  specify  the  particular  relatives 
affected  but  was  limited  to  the  total  num- 
ber of  relatives  involved. 

Because  of  the  enormous  volume  of 
data  accumulated,  some  shortcuts  have 
been  employed  in  storing  the  patient  his- 
tory information  on  tape.  The  total  form 
was  initially  key  punched  for  a sample 
10  percent  of  the  women  and  only  the 
"first"  page  was  key  punched  for  all 
women.  The  total  form  is  punched  sub- 
sequently for  any  woman  recommended 
for  biopsy  or  found  to  have  breast 
cancer,  etc.  This  undoubtedly  leads  to 
some  inconsistencies. 


There  also  are  time-lags  between  the 
recommendations  of  actions  based  on 
findings  at  screenings,  the  accomplish- 
ment of  these  actions,  the  reports  of 
these  actions  to  the  27  program  offices, 
the  transmittal  of  these  reports  to  the 
central  repository  (the  Data  Manage- 
ment Center,  supported  by  the  National 
Cancer  Institute)  and  the  storage  of  these 
records  on  tape.  As  an  aftermath  of  the 
July  19, 1976  discussions  of  the  pros  and 
cons  of  mammography  screening,14  I 
wanted  to  make  a critical  examination  of 
what  the  BCDDP  results  might  indicate 
with  respect  to  the  risks  versus  the  bene- 
fits of  screening.  To  do  this,  a great  deal 
of  information  as  yet  unreported  to 
DMC  was  necessary.  Thus,  1 requested 


\ 
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Afa  at  Entry 


4641 

50-64 

L "*• = 

Parcant 

No.  of 

Rata 

Par  cant 

No.  of 

Rata 

Pirctnt 

No.  of 

Aa:fe 

No.  of 

of 

Braast 

par 

No.  of 

of 

Braast 

No.  of 

of 

Braast 

par 

Woman 

Tot®! 

Cmcm 

1,000 

Womon 

Total 

Cancan 

1,000 

Woman 

Total 

Cancan 

1,000 

49.268 

100.0 

214 

4.43 

45,697 

100.0 

231 

5.06 

33,412 

100.0 

218 

6.52 

44 

091 

34 

0.74 

25 

0.75 

24,213 

100.0 

65 

2.27 

22,643 

100.0 

47 

2.06 

16,970 

100.0 

51 

3.19 

- 

7 

0.28 

9 

0.40 

8 

0.50 

31,383 

65.1 

106 

338 

30,098 

66.6 

125 

4.15 

21,601 

64.7 

113 

5.23 

15 

0.48 

10 

0.33 

11 

0.61 

14,062 

56.0 

26 

1.85 

13,664 

60.6 

25 

1.63 

9X0 

58.6 

25 

2.66 

4 

0.28 

4 

0.29 

4 

0.43 

14,211 

29.4 

74 

6.21 

13,006 

28  7 

75 

5.73 

10,232 

30.6 

83 

8.11 

21 

1.49 

13 

0.99 

8 

0 78 

8,163 

33.7 

20 

2.45 

7,220 

32.0 

16 

2.06 

6,464 

34.3 

22 

4.01 

2 

0.25 

4 

0.56 

4 

0.73 

2,674 

66 

34 

12.72 

2,493 

5.6 

31 

12.43 

1,579 

4.7 

22 

18.93 

6 

2.99 

11  - 

4.41 

8 

3.80 

1,998 

6.3 

9 

4.60 

1,659 

7.4 

7 

4.22 

1,146 

7.2 

4 

3.49 

1 

0.60 

1 

0.60 

0 

0 

'BMd  on  tcrMnlnps  throofh  March,  1979  axeJutiva  of  woman  with  a history  of  braast  cancar  at  initial  acraanlnf. 


that  details  be  obtained  from  the  project 
offices  for  all  breast  cancers  detected 
through  June,  1976  as  a result  of  screen- 
ings through  March,  1976.  It  was  impor- 
tant for  me  to  know  whether  the  cancer 
was  in  situ  or  invasive,  the  number  of 
axillary1  nodes  examined  pathologically 
and  the  number  found  to  be  positive,  the 
size  of  the  principal  mass  and  the  type 
of  treatment.  The  cooperation  of  the 
Project  Coordinators  was  superb.  Breast 
cancer  was  reported  for  1 ,776  women  in 
the  initial  screening,  the  interval  to  Sec- 
ond annual  screening,  the  second  annual 
screening  and  the  interval  to  the  third 
annual  screening.  Pathologic  reports 
were  available  for  verifying  details  for 
967  patients;  in  809  patients  we  relied 


fully  on  reports  from  the  Project  Coordi- 
nators. A second  breast  cancer  was  spec- 
ified for  50  women.  However,  in  this 
paper,  only  the  first  cancer  detected  has 
been  considered  or,  if  two  were  found 
concurrently,  the  one  with  the  poorer 
prognosis.  In  addition,  women  with  a 
prior  history  of  breast  cancer  at  initial 
examination  have  been  omitted. 

The  term  “screening”  as  used  in  this 
article  includes  the  whole  series  of  visits 
referable  to  that  screening,  as  well  as 
early  recall  visits.  The  large  majority  of 
breast  cancers  found  were  patho- 
logically confirmed  shortly  after  the  first 
visit  of  a series.  It  sometimes  took  sev- 
eral months  for  confirmation,  especially 
if  recall  visits  were  involved.  Inlet val 


Age  it  Entry 


36-30 

40-44 

Summary  Risk  Indicator  Group 
end  Screening  Series 

Rett 

P«r 

1.000 

Yeers  with 
Respect  to 
Entry  which 
would  Yield 
Sufficient 
Usual 
Incidence 

Mean 

no. 

of 

Years 

of 

Leed 

Time 

Rate 

per 

1.000 

Years  with 
Respect  to 
Entry  which 
would  Yield 
Sufficient 
Usual 
Incidence 

Mean 

no. 

of 

Yeers 

of 

Leed 

Time 

Total 

Initial  screening 
Second  screening 

1.00 

0.60 

0 *2.87 
2.67-3.33  . 

1.33* 
2.00  * 

2.21 

1.92 

0 -2.25 
2.283.48 

1.12* 

1.86* 

None  plus  minors  only 
Initial  screening 
Second  screening 

0.80 

0.61 

0 -2.84 
2.84-4,14 

1.42* 

2.49* 

1.78 

1.21 

0 3.46 
3.48-4.98 

1.73* 

3.22* 

One  major,  total 
Initial  screening 
Second  screening 

1.05 

0.16 

0 -2.34 
2.34-2.50 

1.17 

1.42 

2.54 

2.73 

0 *1.58 
1.58-2.82 

079 

1.20 

Two  or  more  majors,  total 
initial  screening 
Second  screening 

325 

1.18 

0 -3  06 
3.06-3.58 

1.53 

2.32 

5.69 

3.84 

0 -1.70 
1.70-2.55 

0.85 

1.13 

1 1 ismaaBCBmmmmmmmmHmMmmmmmmmmmmmmmmmamM  «n— i 


cancers  arose  either  as  newly  emergent 
cancers  or  as  false-negative  cancers  not 
detected  at  screening.  There  was 
difficulty  in  applying  consistent  rules  for 
classifying  the  latter  cancers.  A pending 
review  to  achieve  uniformity  will  result 
in  the  reclassification  of  some  of  these 
as  screening-detected  cancers. 

These  data  were  the  best  available  at 
the  time  (July,  1976).  New  information 
is  continually  accumulating  that  will 
change  some  details  both  quantitatively 
and  qualitatively,  but  the  updatings  are 
unlikely  to  seriously  affect  the  overall 
patterns  of  our  findings. 

For  the  breast  cancers  detected  at 
BCDDP  screenings  in  the  various  risk 
indicator  groups,  we  have  estimated  the 


‘Mead  time,”  that  is,  the  time  prior  to 
usual  clinical  pickup  gained  by  screen- 
ing detection.  This  was  accomplished  by 
starting  with  the  rates  for  breast  cancer 
found  at  the  screenings.  It  was  then  de- 
termined, using  very  simple  assump- 
tions, how  far  into  the  future  one  would 
have  to  project  to  yield  these  rates  if  the 
usual  cancer  surfacing_ral£s  were  at  the 
level  indicated  for  that  group  of  women 
by  the  ACS  Prospective  Study,  allowing 
for  the  aging  of  the  women  and  the  rates 
of  finding  interval  cancers. 

Life  expectancy  calculations  were 
based  on  the  1969-1971  United  States 
life  tables  for  women.15  The  age-spe- 
cific probabilities  of  breast  cancer  pa- 
tients surviving  for  successive  five-year 
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1 

mi 

ii 

'•  ► x*.  J 

WM 

* -fVt* 

im 

pi 

m 

m 

im 

I 

Age  at  Entry  | 

4649 



60-64 

65-50  | 

Years  with 

Mean 

Yaars  with 

Mean 

Years  with 

Mean 

Respect  to 

no. 

Respect  to 

no. 

Respect  to 

no. 

Entry  which 

of 

Entry  which 

of 

Entry  which 

of 

would  Yitld 

Veer* 

would  Yield 

Yaars 

would  Yield 

Years 

Rata 

Sufficient 

of 

Rate 

Sufficient 

of 

Rata 

Sufficient 

of 

P« f 

Usual 

Lead 

per 

Usual 

Lead 

per 

Usual 

Lead 

1,000 

Incidence 

Time 

1.000 

(nddanca 

Tima 

1.000 

Incidence 

Tima 

4 43 

0 -3.00 

1.50* 

5.06 

0 -2.89 

1.45* 

6.52 

0 -3.18 

1.59* 

2.27 

3.004.15 

2.58* 

2.08 

2.89-3.83 

2.36* 

3.19 

3.18-4.43 

2.80* 

3.38 

0 *3.85 

1.93* 

4.15 

0 -3.79 

1.90* 

5.23 

0 4.41 

2.21* 

185 

3 85-5.63 

3.74* 

1.83 

3.795.34 

3.67* 

2.68 

4.41-6.28 

4.34* 

5.21 

0 -2.42 

1.21 

573 

0 -2  35 

1.17 

8.11 

0 -2.59 

1.30 

2.45 

2.42-3.32 

1.87 

2 08 

2.35-3.09 

1.72 

4.01 

2.69-3.78 

2.18 

12.72 

0 -2.71 

1.35 

12.43 

0 -2.28 

1.14 

13.93 

0 -1.99 

1.00 

4.50 

2.71-3.43 

2 07 

4.22 

2.28-2.85 

1.66 

3.49 

1 .99-2.36 

1.17 

•Estimated  from  age  r nd  risk  indicator  group  specific  incidence  rates  weighted  by  the  distribution  of  BCODP 
women  and  allowing  for  the  reallocation  of  women  with  a family  history  of  breast  cancer  aside  from  mother 
or  sister. 

Note:  Based  on  screenings  through  March  1976  exclusive  of  women  with  a history  of  breast  cancer  at  initial 
screening. 
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intervals  after  diagnosis  were  computed 
as  ratios  of  general  population  survival. 
Survival  data  for  the  usual  clinical  breast 
cancer  patient  for  the  first  20  years  after 
diagnosis  were  very  kindly  prepared  for 
us  by  the  End  Results  Group  based  on 
cases  diagnosed  from  1 950  to  1969.1*  At 
the  end  of  20  years  (the  fourth  five-year 
interval),  survivors  among  patients 
35-59  years  at  diagnosis  had  attained 
about  91  percent  of  the  genera!  popula- 
tion survival.  The  future  survival  of  the 
cancer  patients  was  extrapolated  by  as- 
suming convergence  to  general  popula- 
tion survival  in  another  20  years  and  nor- 
mal survival  thereafter. 

In  order  to  estimate  the  number  of 
years  of  life  expectancy  for  the  BCDDP 


breast  cancer  patients,  six  categories 
have  been  defined  on  the  basis  of  inva- 
siveness. tumor  size  and  extent  of  lymph 
node  involvement.  These  six  categories 
are: 

I.  In  situ; 

II.  Invasive  or  unknown  invasive- 
ness,  no*  positive  axillary 
nodes  and  size  < one  cm.  in 
diameter; 

III.  Invasive,  no*  positive  axillary 

nodes,  size  one  or  two  cm.  in 
diameter;  or  one  + or  un- 
known positive  axillary  nodes, 
size  < one  cm.  in  diameler; 

IV.  Invasive,  no*  positive  axillary 

nodes  and  size  three  + or  un- 
known cm.  in  diameter;  or  one 


36-120  0 - 79  - 65 
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Category  of  Dr«M  Cancer 

Periods  of  Years  after  Diagnosis  1 

0-5 

6-10 

10-18 

18-20 

20-29 

26-30 

20-38 

35-40 

Total  invasive,  usual  com  finding 

63 

.81 

.89 

.91 

.93 

.95 

.90 

.98 

Cat.  1.  Insiiu 

.96 

.97 

96 

.98 

.99 

.99 

.99 

.100 

Cat.  II.  fnvsvvs  or  unknown  Invasivaneai, 
no*  positive  axillary  nod  as  and 
■•it  < 1 cm.  diameter 

.92 

94 

.96 

.97 

.97 

.98 

.99 

.99 

Cat.  III.  Invasiva,  no*  positive  axillary  nodas 
and  si t#  1 or  2 cm.  diameter;  or  1 ♦ 
or  unknown  positive  axillary  nodas 
and  tin  < 1 cm.  diameter 

.65 

66 

.93 

.94 

.95 

.96 

.97 

.99 

Cat.  IV.  Invasiva,  no*  positive  axillary  node* 
and  site  3+  or  unknown  cm. 
diamater;  or  1 -3  or  unknown  posi- 
tive axillary  nodas  and  sir#  1 or  2 
cm.  diameter 

.73 

.83 

‘ .89 

J1 

93 

.95 

.96 

.98 

Cat.  V.  Invasiva  or  unknown  invtsivenea, 

1 -3  or  unknown  positlva  axillary 
nodas  and  site  3+  or  unknown  cm. 
diameter; or  <♦  positlva  axillary 
nodas  and  size  1 or  2 cm.  diamater 

.61 

.77 

\ 

.88 

88 

.91 

.93 

.95 

.98 

Cat  VI.  Invasive,  4+  positlva  axillary  nodas 
and  tin  3+  or  unknown  cm. 
diamater 

23 

.59 

.75 

.80 

84 

.68 

.92 

.96 

tMean  ratio*  for  egt-group  35-39  through  55-59  at  diagnosis,  by  catagory  of  cancer. 


'Includes  unknown  *tatut  of  axillary  node*  and  tan  than  radical  mastectomy. 


to  three  or  unknown  positive 
axillary  nodes  and  size  one  or 
two  cm.  in  diameter; 

V.  Invasive  or  unknown  invasive- 
ness, one  to  three  or  unknown 
positive  axillary  nodes  and  size 
three  + or  unknown  cm.  in  di- 
ameter; or  four  + positive  axil- 
lary nodes  and  size  one  or  two 
cm.  in  diameter; 

VI.  Invasive,  four  + positive  axillary 
nodes  and  size  three  + or  un- 
known cm.  in  diameter. 
♦Includes  unknown  status  of  ax- 
illary lymph  nodes  and  less  than 
radical  mastectomy. 

Categories  III,  IV,  V and  VI  closely 
follow  the  groupings  of  the  Surgical  Ad- 
juvant Breast  Study  (SABS)17  employed 
by  Shwartz  as  his  Prognostic  Classes  I, 
II,  III  and  IV.18  However,  while 
Shwartz  uses  93  percent,  81  percent, 
67  percent  and  25  percent  for  these 


classes  directly  as  the  ratios  to  general 
population  survival  for  the  first  five 
years,  these  figures  were  adjusted  so 
that  their  average,  weighted  by  the 
SABS  distribution  of  cases,  equals  the 
age-specific  ratios  for  total  invasive 
cancer  in  the  End  Results  Group  data. 
For  age-groups  35-39  years  through  55- 
59  years,  these  average  out  to  85  per- 
cent, 73  percent,  61  percent  and  23  per- 
cent, respectively.  The  ratios  for  Cate- 
gories III-VI  for  time  intervals  subse- 
quent to  the  first  five  years  were  then  cal- 
culated assuming  convergence  to  gen- 
eral population  survival  proportionate 
to  that  for  usual  clinical  breast  cancer. 

Categories  I and  II  were  regarded  as 
cancers  that  would  only  rarely  have  been 
encountered  in  the  1960s.  The  survival 
ratios  for  Category  II  were  arbitrarily  as- 
sumed to  be  halfway  between  100  per- 
cent and  the  ratios  for  Category  III.  The 
ratios  for  Category  1 were  assumed  to  be 
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Uft  Expectancy  for  Gtrurtl  Population 


. . and  for  Varloui  Categories  of  Patients 

>y? j g£  Subsequent  to  Datectlon  of  Braatt  Cancar 
' ;V:VV'  * By  Ape  at  Entry  and  Scraanlng  Sarlai 


Aga  at  tntry  and  Screening  Sana*  | 

Category  of  BrHM  CiiK*r 

[ 36 -J9 

40-44 

45-49 

60-54 

| 6559  ] 

Initial 

Sacond 

Annual 

initial 

Sacond 

Annual 

Initial 

Sacond 

Annual 

Initial 

Sacond 

Annual 

Initial 

Sacond 

Annual 

General  population 

39.95 

39  04 

35.38 

34.49 

30.94 

30.09 

26.67 

2685 

22.59 

21  81 

AJI  Invaafv*  cmcot, 
ueuel  com  find  inf 

19.07 

18.90 

17  70 

17.45 

16.43 

1584 

13  27 

1287 

11  27 

10  99 

Category  iMocwt 

38.91 

35.76 

32.76 

31.99 

28  93 

28.03 

24.4J 

23.66 

20  62 

19  94 

Category  II  cancan 

33  33 

32.72 

30  33 

29.67 

27.03 

26.09 

22.33 

21.62 

18.78 

18  20 

Category  III  cancan 

27.65 

27.32 

2649 

25.50 

23.56 

22.57 

18  59 

17.97 

15  48 

15.07 

Category  IV  cancan 

23,14 

21.92 

20.54 

20.24 

19.04 

16.26 

15.26 

14.79 

1291 

1258 

Category  V cancan 

17.05 

16.76 

15  59 

15.43 

14.78 

14.24 

12.08 

11.74 

10.40 

10.15 

Category  VI  cancan 

6.30 

6.19 

5.75 

5.74 

5.72 

5.60 

5.10 

5 01 

4.67 

460 

halfway  between  100  percent  and  the 
ratios  for  Category  II.  The  ratios  for  Cat- 
egory I are  lower  than  the  virtually  100 
percent  customary  for  in  situ  cancer. 
They  were  set  this  way  to  compensate 
for  the  fact  that  women  with  breast 
cancer  are  at  high  risk  of  a second  breast 
cancer,  which  may  be  aggressive.  Also, 
with  further  investigation,  some  cancers 
are  established  to  be  invasive,  though 
initially  found  to  be  non-invasive.  Fi- 
nally, in  some  instances,  there  may  be 
uncertainty  about  the  very  classification 
as  cancer  and  about  whether  the  in  situ 
cancer  would  ever  progress  to  invasion, 
if  untreated. 

The  loss  of  life  expectancy  as  a result 
of  the  breast  cancers  presumably  in- 
duced by  the  radiation  of  mammography 
has  been  estimated  by  first  accepting  for 
purposes  of  calculation,  the  BEIR  report 
estimates  of  six  breast  cancers  induced 
per  million  women  per  year  per  rad  to 
the  breast  after  a latent  period  of  10 
years, 19,20  These  figures  were  then  ap- 
plied to  the  number  of  women-years  the 
BCDDP  women  would  be  expected  to 
live  throughout  their  lifetime  in  each 


five-year  period  following  the  latent  pe- 
riod. This  gave  the  number  of  induced 
breast  cancers  to  be  anticipated.  Next, 
these  numbers  were  multiplied  by  the 
number  of  years  of  life  lost  per  breast 
cancer,  computed  as  the  difference  be- 
tween general  population  life  expec- 
tancy and  that  for  the  usual  clinical  inva- 
sive breast  cancer  patient,  age  being 
taken  into  account. 

Results 

Table  I presents  the  breast  cancer  inci- 
dence rates  for  the  various  risk  indicator 
groups  as  delineated  by  the  ACS 
Prospective  Study.  A small  proportion 
of  the  population  falls  into  definitely 
high-risk  indicator  groups,  that  is  those 
with  well  over  twice  die  rates  of  the 
"none”  group  in  most  ages.  These 
groups  include  women  who  at  entry  into 
the  study  had  a lump  or  thickening  of  the 
breast,  discharge  from  the  breast,  a his- 
tory of  breast  operation  or  a history  of 
breast  cancer  in  mother  or  sister.  I have 
termed  these  major  risk  indicators. 

“More  women  fall  into  groups  with 
incidence  rates  somewhat  higher  than 
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those  of  the  “none”  group,  but  not 
twice  as  high,  such  as  those  with  men- 
arche  at  early  age  or  women  who  prior 
to  age  30  had  not  given  birth  to  a live 
child.  These  are  termed  minor  risk  indi- 
cator groups.  Subgroups  of  the  minor 
risk  indicator  groups,  for  instance 
women  who  first  gave  birth  after  age  35, 
have  higher  rates  than  those  of  their  total 
group,  but  these  rates  don't  approach 
twice  as  high  as  the  rates  of  the  “none" 
group. 

Table  2 shows  the  breast  cancer  inci- 
dence rale  patterns  for  various  combina- 
tions of  major  and  minor  risk  indicator 
groups  in  the  ACS  Prospective  Study.  In 
the  younger  age- groups,  the  women 
were  predominantly  premenopausal  and 
in  the  older,  predominantly  post- 
menopausal. It  is  well  known  that  there 
are  breast  cancer  differences  according 
to  menopausal  status.*1  This  makes  even 
more  noteworthy  the  remarkable  con- 
sistency throughout  the  various  age- 
groups  of  progressions  of  breast  cancer 
incidence  rates  from  low  to  high,  com- 
paring “none,"  to  “minors  only,"  to 
“one  major  only,"  to  “one  major  plus 
minors,"  to  “two  or  more  majors." 

In  the  absence  of  a major  risk  indica- 
tor, the  minor  risk  indicator  group  does 
not  show  much  elevation  in  breast 
cancer  incidence  rates  over  the  “none'r 
group.  Adding  another  “minor  only"  to 
a lone  “minor  only"  shows  inconsistent 
differences  in  incidence  rates  as  com- 
pared with  the  single  “minor  only." 
Many  of  the  history  forms  of  the 
BCDDP  women  do  not  contain  data  con- 
cerning the  minor  risk  indicators.  Since 
there  is  so  little  difference  in  the  breast 
cancer  incidence  rates,  the  composite 
group  of  “none  plus  minors  only"  is  a 
feasible  group  to  study. 

Table  3 indicates  that  the  rate  of  breast 
cancer  detected  in  the  initial  screening 
series  of  BCDDP  women  ranged  from 
1 .0  per  1 ,000  women  in  the  35-39  age- 
group  to  6.5  for  those  55-59  years  old. 
This  posed  no  surprising  departure  from 


the  usual  breast  cancer  clinical  surfacing 
pattern.  For  each  age-group,  rates  w?re 
lowest  in  the  “none  plus  minors  only" 
risk  indicator  group  and  several  times 
higher  in  the  “two  or  more  majors" 
group.  Again  we  see  no  surprising 
departure  from  clinical  surfacing  fig- 
ures. The  progression  in  the  rates  are 
actually  sharper  than  those  shown  in 
Table  3 because  there  is  a little  over- 
statement of  the  rates  for  the 4 ‘none  plus 
minors  only"  group,  and  a little  under- 
statement for  the  "majors"  categories. 
This  is  due  to  the  fact  that  all  of  the 
required  recoding  of  the  short  patient 
history  forms  to  long  forms,  has  not  yet 
been  accomplished. 

The  pool  of  breast  cancers  detectable 
(and  confirmable)  at  initial  screening  by 
the  technology  and  medical  procedures 
employed  includes  the  lifetime  accumu- 
lation of  such  cancers,  minus  those  that 
have  already  surfaced  clinically,  and 
minus  preclinical  cancers  that  have  al- 
ready been  found  through  some  other 
special  examination.  The  pool  of  detect- 
able breast  cancers  at  the  second  annual 
screening  are  those  missed  at  initial 
screening,  plus  those  that  became  de- 
tectable during  the  year,  minus  cancers 
that  showed  up  as  interval  cancers  dur- 
ing the  year  (and,  at  least  theoretically, 
minus  those  that  regressed). 

A priori,  it  may  be  unclear  as  to  how 
the  detection  rates  for  the  two  screening 
series  will  compare.  In  Table  3 it  may 
be  seen  that  actually  the  rates  for  the 
second  annual  screening  series  were 
generally  about  25  or  75  percent  those 
of  the  initial  series.  Except  for  women 
35-39  years,  rates  were  lowest  in  the 
"none  plus  minors  only' ' group  and  sev- 
eral times  higher  in  the  "two  or  more 
majors"  group  in  the  second  screening 
series  as  well. 

There  is  a discrepancy  between  the 
BCDDP  and  ACS  risk-groups  in  the  as- 
signment of  those  women  with  a family 
history  of  breast  cancer  aside  from 
mother  or  sister.  Examination  of  the  re- 
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Summery  RM  Indicator 
Group  end  Category 

! Age  at  Entry  | 

36*31 

40-44 

46  48 

60-54 

55-69 

Second 
Initial  Annual 

Second 
Initial  Annual 

Second 
Initial  Annual 

Second 
Initial  Annual 

Saccnd 
Initial  Annjfl 

Total 
Total 
Category  1 
Category  II 
Category  III 
Category  [V 
Category  V 
Category  VI 

41  10 

7 3 

8 0 

8 1 

14  6 

6 - 1 
1 0 

100  43 

41  , S 

2 4 

20  10 

16  10 

19  9 

2 2 

214  S5 

71  15 

13  3 

36  13 

58  17 

30  7 

6 0 

231  47 

62  8 

21  1 

54  14 

60  12 

26  3 

6 9 

218  51 

45  9 

18  5 

57  IH 

34  12 

36  5 

3 2 

Nona  and  miner  Indicator*  only 

Total 

Category  1 

Category  II 

Category  ill 

Category  IV 

Category  V 

Category  VI 

21  7 

3 2 

4 O 

4 0 

7 3 

3 0 

0 0 

S3  16 

21  4 

1 1 

11  S 

8 3 

10  2 

2 1 

106  *6 

25  10 

9 1 

20  5 

30  8 

18  2 

4 0 

125  23 

30  6 

16  0 

29  8 

35  6 

12  2 

3 3 

113  26 

22  4 

11  1 

30  10 

26  6 

19  2 

5 2 

One  major  indicator,  total 

Total 

Category  1 

Category  II 

Category  III 

Category  IV 

Category  V 

Category  VI 

13  1 

3 1 

4 0 

1 0 

4 0 

1 O 

0 0 

33  20 

14  3 

1 3 

5 3 

7 6 

6 6 

0 0 

74  20 

34  2 

3 0 

11  6 

18  8 

9 4 

2 0 

75  15 

24  1 

2 1 

18  8 

20  2 

9 1 

2 4 

S3  22 

16  4 

7 4 

22  « 

23  5 

11  3 

2 0 

Two  or  more  major  Indicator* 

Total 

Category  1 

Category  II 

Category  III 

Category  IV 

Category  V 

Category  VI 

7 2 
1 0 
0 0 
0 1 
3 O 
2 1 
♦ 0 

U 

n 

■ 

— 1 
■ 

Not*:  Baaed  on  acrtanlngi  tVou0t  March  1076  aackrtive  of  women  with  a history  of  breast  unca  at  initial  icreaning. 


suits  among  the  BCDDP  women  with 
fully  detailed  patient  histories  suggests 
that  these  women  belong  in  the  major 
risk  indicator  groups.  This  change  in  as- 
signment implies  that  the  usual  breast 
cancer  incidence  rates  referable  to  the 
BCDDP  “none  plus  minors  onty“ 
group  were  roughly  20  percent  lower 
than  the  corresponding  rates  in  Table  2. 
Also,  instead  of  the  8.5  percent  of  Table 
2,  approximately  10  percent  of  women 
would  fall  into  the  major  risk  indicator 
groups. 

Table  3 then  demonstrates  that  the 


BCDDPs  were  heavily  overweighted 
with  women  at  higher  risk  of  breast 
cancer,  about  30  percent  falling  into  the 
“one  major”  group  and  six  percent  into 
the  “two  or  more  majors”  risk  indicator 
categories.  This  connotes  that  for  ages 
35-59,  the  breast  cancer  frequency  for 
BCDDP  women  is  about  one-quarter 
higher  than  for  women  in  general,  oven 
aside  from  a possible  tendency  for  fur- 
ther high-risk  breast  cancer  self-seJec- 
tion  within  risk  indicator  groups. 

It  is  also  evident  in  Table  3 that  there 
was  an  even  greater  representation  of 
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Summary  Ritk  Indicator 
Group  and  Somlnf  Sri« 

j Age  at  Entry 

1M 

4044 

Number  of  Yams  of 
Life  Capectaocy 

For 
Usual 
Cencsr 
For  Case 

Cancers  Finding 

Oat  acted  Plus 

By  Lead 

Screening  Time  Gained 

For 
Usual 
Cancer 
For  Case 

Cancers  Finding 

Detected  Ptui 

By  Lead 

Screening  Time  Gained 

j A.  Total  Yean  of  Lift  Expectancy 

Total 

Initial  screening 
Second  screening 

1.079  822  . 287 

260  208  88 

2.560  1.868  662 

982  813  166 

Mono  plus  minora  only 
Initial  screening 
Sacood  softening 

600  422  138 

181  144  37 

1.336  1.007  329 

382  316  84 

Or*  major,  total 
Initial  screening 
Second  screening 

378  286  117 

38  20  16 

896  604  282 

460  367  93 

Taro  or  more  major*,  total 
Initial  screening 
Sacood  screening 

143  141  ~~  2 

44  41  3 

368  287  111 

140  128  12 

[ 6.  Mean  Yam  of  Lift  Expectancy  per  Breast  Cancer 

Total 

Initial  screening 
Sacood  screening 

26.3  200  6.3 

28.0  20.8  8.8 

26.6  18.7  6.9 

22.8  16.6  3 8 

Nona  phn  minors  only 
Initial  screening 
Second  screening 

26.7  20.1  66 

28.8  20.6  8.3 

28.2  * 18.0  8.2 
23.9  19.9  4.0 

One  major,  total 
Initial  screening 
Sacood  screening 

28.6  18.3  7.6 

23.0  18.3  4.7 

Toro  or  more  majors,  total 
Initial  screening 
Second  screening 

nan 

26.3  18.4  7.9 

20.0  18 J 1.7 

higher-risk  women  among  those  who  re- 
turned for  the  second  annual  screening. 
In  part,  this  is  attributable  to  the  fact  that 
these  women  were  the  early  entrants  into 
the  BCDDR  programs  where  over- 
weighting with  higher-risk  women  was 
more  pronounced  (at  least  one  major  risk 
indicator  for  43  percent  of  the  1973  and 
1974  entrants,  compared  with  31  per- 
cent of  the  1975  and  1976  entrants). 
Also,  the  higher-risk  women  tended  to 
return  for  the  second  annual  screening 


more  than  the  lower-risk  ones.  Thus, 
among  1973  and  1974  entrants,  the  re- 
turn rates  were  82  percent,  87  percent 
and  88  percent  for  the  “none  plus 
minors  only,”  “one  major”  and  "two 
or  more  majors”  groups. 

Using  the  data  of  Table  3 in  conjunc- 
tion with  those  of  Table  2,  and  the  re- 
vised incidence  rates  for  the  “none  plus 
minors  only”  group,  we  have  estimated 
the  mean  lead  time  for  the  breast  cancers 
detected  by  screening  to  be  about  1 .4 


Aft  at  Entry 


SMI 


Numb*  of  Ymm  of 
U«  hfwtwty 


For 

Usual 

Cano* 

For  Com 

Cancan  Finding 

Dtttctad  Ptui 

By  Load 

Smarting  Tima  Galnad 


Number  o I Yaen  of 
Ufa  Expectancy 


For 
Usual 
Cancer 
For  Com 

Cancan  Finding 

Detected  Pig* 

By  Load 

Screening  Tima  Galnad 


A.  Total  Years  of  Lift  Expectancy 


4,257  3,282  975 

720  681  39 


Numb*  of  V«*«  of 
Ufa  Expectancy 

For 

Usual 

Cane* 

For 

Cm 

Cancan 

Finding 

Dttactad 

Plus 

By 

Laad 

ScrtanJng 

Tima  Galnad  j 

B.  Main  Years  of  Life  Expectancy  per  Breast  Cancer 


18.4 

14.2 

4.2 

153 

14.5 

0.8 

18  8 

14.4 

4.2 

165 

15.0 

1.5 

18.6 

14.3 

14.0 

14.0 

■1 

17.5 

14.1 

13.3 

13.9  -0.6 

2,731  S26 

676  77 


1,454  227 

353  1 


Note:  Stead  on  ecraanlnga  through  March  1976  exclusive  of  woman  with  a history  of  breast  cancer 
at  Initial  screening. 


years  for  the  initial  screening  series  and 
over  two  years  for  the  second  annual 
screenings.  Further  details  may  be  seen 
in  Table  4. 

Table  5 presents  the  mean  ratios  of  the 
various  age-groups  to.  general  popula- 
tion survival  probabilities,  which  en- 
abled us  to  obtain  the  survival  proba- 
bilities for  breast  cancer  patients.  Using 
these  probabilities,  the  years  of  life  ex- 
pectancy were  calculated  for  the  various 
cancer  categories  shown  in  Table  6. 


These  expectancies  show  a loss  ranging 
from  about  21  years  for  the  usual  inva- 
sive breast  cancer  patient  at  age  35-39 
years,  to  roughly  half  that  for  a woman 
age  55-59  years.  Category  I-IV  cancers 
show  less  of  a loss,  while  Category  V 
and  VI  cancers  show  more.  (Table  6.) 

Table  7 indicates  the  categories  of 
breast  cancer  detected  by  screening.  A 
large  number  of  cancers  were  found  in 
favorable  life  expectancy  categories. 
This  is  a requisite  condition  if  screening 
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Ufr  Expectancy  Lost*  By  fU*k  Indicator  Group*  and  Age  at  Entry 

Ay  '*»»  . .<•■  ; -,  ..„v ,* 


Aft  at  Entry 


3 in 

40-44 

Summary  Rnk  Indicator  Group 

No.  Of 

No.  Of 

And  Scrtening  Sarin 

Thou* 

Yarn 

Thou- 

Yean 

lands 

No.  of 

of  Lift 

sandi 

No.  Of 

of  Lift 

of 

Breait 

Exp*c- 

of 

Breast 

Exptc- 

Woman- 

Cancan 

tancy 

Woman- 

Cancan 

tanev 

Year* 

Induced 

Lott 

Ya*r* 

Induced 

Lott 

Total 

mm 

Initial  weening 

1.232 

80 

1,156 

49 

Second  weaning 

678 

HI 

27 

IKil 

HI 

22 

Non*  plu*  minor*  only 

Initial  tcretning 

734 

4.8 

39 

780 

46 

32 

Sacond  weening 

322 

20 

18 

327 

2.0 

13 

On*  major,  total 

■B| 

Initial  weening 

373 

332 

2.0 

14 

Sacond  weening 

197 

HI 

■CHI 

180 

1.1 

7 

Two  or  mora  major*,  total 

Initial  weening 

88 

0.4 

3 

84 

0.4 

3 

Sacond  acratning 

49 

03 

2 

45 

0.3 

2 

- 

is  to  show  any  benefit.  It  is  also  essential 
that  there  not  be  a compensating  concen- 
tration of  lethal  cancers  among  those  not 
detected  by  screening.  Scrutiny  of  the 
interval  cancers  (details  not  shown  here) 
reveals  that  these  cancers  tend  to  be  in 
favorable  categories,  not  in  unfavorable 
ones. 

As  evident  in  Table  7,  the  advanta- 
geous distribution  of  the  breast  cancers 
by  categories  was,  in  general,  only 
slightly  less  for  those  found  in  the  sec- 
ond screening  as  compared  with  the  ini- 
tial. This  implies  that  “length  bias,"” 
the  bias  of  detecting  a disproportionate 
number  of  the  slower-growing  cancers 
that  take  longer  to  surface,  was  not  of 
any  great  import  here. 

The  life  expectancies  in  Table  6 were 
next  multiplied  by  the  number  of  breast 
cancers  in  the  appropriate  category  in 
Table  7 to  obtain  the  number  of  years 
of  life  expectancy  for  the  breast  cancers 
detected  by  screening.  (Table  8 A.)  The 
number  of  years  of  life  expectancy  for 


the  usual  cancer  case  finding  in  Table  8 A 
was  calculated  by  adding  the  mean  lead 
times  from  Table  4 to  the  life  expectan- 
cies for  usual  cancer  case  finding  com- 
mencing at  the  ages  implied  by  adding 
the  mean  lead  times  to  the  ages  at  screen- 
ing. The  gain  by  screening  detection  of 
breast  cancers  is  then  the  difference  be- 
tween the  number  of  years  of  life  expec- 
tancy for  screening  detection  and  for  the 
usual  case  finding,  allowing  for  lead 
time. 

The  gain  in  life  expectancy  in  terms 
of  the  mean  per  breast  cancer  detected 
through  screening  is  presented  in  Table 
8B.  There  is  no  consistent  trend  accord- 
ing to  risk  indicator  groups.  Women 
under  50  years  of  age  show  greater  gains 
than  those  in  their  50*s.  At  initial  screen- 
ing, the  mean  gain  for  those  under  50 
is  about  five  to  seven  years , and  for  those 
in  their  50’ s,  about  two  to  four  years. 
Overall,  these  gains  represent  a reduc- 
tion of  roughly  one-third  in  the  loss  of 
life  expectancy  of  the  usual  clinical 
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Aga  at  Entry 


4621 

80-64 

L_ 1 

No.  of 

No.  of 

No.  of 

Thou. 

Y ten 

Thou- 

Y tars 

Thou- 

Years 

tan* 

Wo.  of 

of  Ufa 

sands 

No.  Of 

of  Ufa 

sands 

No.  Of 

of  Ufa 

of 

Brest 

Ex  pec- 

of 

’ Brest 

Expac- 

of 

Brest 

Expac- 

Woman- 

Cancan 

tancy 

Woman- 

Cancan 

tancy 

Woman- 

Cancan 

tancy 

Y ears 

Indue ad 

Lott 

Yatrt 

Induced 

. Lo*t 

Yaars 

Inducad 

Lost 

1.034 

6.1 

36 

780 

22 

440 

2.8 

10 

491 

2.9 

17 

366 

10 

197 

1.2 

4 

666 

4.0 

23 

614 

3.1 

16 

264 

1.7 

6 

386 

1.7 

10 

221 

1.3 

6 

116 

a7 

2 

301 

1.6 

11 

223 

1.3 

6 

136 

0.8 

3 

166 

1.0 

6 

117 

0.7 

3 

68 

0.4 

1 

67 

03 

2 

43 

w 0,3 

1 

21 

0.1 

1 

41 

0.2 

1 

27  ' 

0.2 

1 

14 

0.1 

1 

•tm  red  of  radiation  to  the  breast  assuming  tlx  brsait  cancan  per  million  woman*  yaan  per  rad  subeaquant  to 
1 0 yeert  after  ter  ten  in*  for  initial  screening  and  second  annual  serening. 

Note  Bated  on  acroeninfi  through  March  1976  txcluslva  of  women  with  a history  of  breast  cancer  at  initial 


* breast  cancer  patient. 

Table  9 shows  the  number  of  breast 
cancers  presumably  induced  and  the 
number  of  years  of  life  expectancy  lost 
thereby,  per  rad  of  radiation  to  the  breast 
on  the  basis  of  the  BEIR  report  figures. 
The  median  radiation-induced  breast 
cancer  would  occur  about  26  years 
after  screening  for  women  35-39  years 
at  screening,  and  about  19  years  after 
screening  for  those  55-59  years  at 
screening. 

Table  10  brings  together  the  gains  in 
life  expectancy  through  screening  detec- 
tion of  breast  cancer  from  Table  8 and 
the  loss  per  rad  of  radiation  to  the  breast 
from  Table  9,  and  shows  the  results  per 
1,000  scree  nees. 

The  gains  through  screening  detection 
of  breast  cancer  per  woman  screened  are 
modest.  The  highest  gain  in  Table  10  is 
.08  years  per  screenee  (78  years  per 
1,000  screenees).  On  the  other  hand,  at 
the  dosage  level  to  the  breast  of  one  or 
two  rads  per  screening  and  even  dou- 


bling the  loss  to  allow  for  the  sampling 
variation  of  the  BEIR  report  estimates, 
the  loss  per  screenee  would  range  from 
only  .006  years  at  ages  35-39  Isix  years 
per  1 ,000  screenees)  to  .001  years  at 
ages  55-59  (one  year  per  1,000 
screenees).  Except  in  the  35-39  age- 
group,  the  detection  benefit  is  many 
times  the  radiation  loss,  at  least  for  the 
initial  screening.  The  4549  age-group 
shows  gains  paralleling  and  perhaps  ex- 
ceeding those  of  women  in  their  50’s. 

The  expectation  that  the  greater  fre- 
quency of  breast  cancer  in  higher-risk 
women  would  yield  an  increased  gain 
through  screening  is  well  borne  out  by 
the  patterns  of  gain  in  Table  10. 

Discussion 

The  definitive  way  to  determine  the  de- 
gree of  gain  through  screening  detection 
of  breast  cancer  in  women  under  50 
years  of  age  would  be  to  conduct  a clini- 
cal trial.  This  would  involve  many 
women  for  many  years,  especially  to 
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Summary  Rfafc  Indicator  Group 
And  Screening  Sarlaa 

Age  at  Entry 

3540 

4044 

Number  of  Yaart  of 
Ufa  Expectancy 
par  IjOOOScraanaaa 

Number  of  Yaara  of 
Lifa  Expectancy 
per  1.000  Screeneea 

Gain  Lost  par 

Through  Rad  of 

Screening  Radiation 

Gain  Lota  per 

Through  Rad  of 

Screening  Radiation 

Total 

Initial  acreening 
Second  acreening 

6.3  1.5 

2.8  1.4 

15.3  1.1 

7.6  1.0 

Nona  ptua  minora  only 
Initial  acreening 
Second  acreening 

5.2  1.6 

3.2  1.4 

11.1  1.1 

4.8  1.0 

One  major,  tout 
Initial  acreening 
Second  acreening 

9.4  1.5 

2.4  1.4 

19.4  1.1 

12.7  1.0 

T*o  or  more  majora,  total 
Initial  acreening 
Second  acreening 

0.9  1.6 

1.8  1.4 

44.3  1.1 

8.6  1.0 

evaluate  different  strategiesr^ticlt-as 
omitting  mammography  as  part  of  the 
present  procedure,13  or  establishing  the 
optimal  periodicity  of  repeat  screening. 
Difficult  as  the  problems  of  ascertaining 
the  dynamic  biologic  significance  of 
minimal  breast  cancer  may  be,  to  di- 
rectly ascertain  any  loss  due  to  radiation 
exposure  would  be  even  more  difficult, 
considering  the  low  level  of  the  dosage 
and  the  length  of  time  it  would  take  for 
an  effect  to  be  present,  let  alone  detect- 
able. 

This  means  that  alternative  methods 
of  assessment,  however  unsatisfying, 
are  necessary.  Several  investigators 
have  already  constructed  mathematical 
models  to  estimate  the  gains  of  screen- 
ing.18,24,25 Their  evaluations  were  based 
on  previously  available  data.  Current  es- 
timates presented  in  this  article  are  based 
on  new  data,  albeit  imperfect,  which 


were  developed  and  applied  in  a direct, 
straightforward  manner  with  as  few  and 
as  simple  assumptions  as  possible.  I lim- 
ited myself  to  these  procedures  because 
of  the  tentative  nature  of  much  of  the 
data. 

It  may  be  anticipated  that  as  further 
BCDDP  data  accumulate  and  as r the 
mathematicians  have  an  opportunity  to 
work  with  the  new  data,  firmer  estimates 
will  be  made  of  the  gains  through 
screening. 

Determining  the  loss  through  radia- 
tion is  bound  to  remain  a knotty  prob- 
lem, however.  Putting  aside  all  of  the 
difficulties  involved  for  the  low  radiation 
dosage  level  of  mammography  in  ap- 
proximating the  frequency  of  breast 
cancers  to  be  induced  many  years  into 
the  future,  there  remains  the  fact  that  this 
type  of  cancer  has  not  been  identifiwl. 
What  SHTift  clinical  characteristics  and 
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Age  St  Entry 


4549 

60-64 

66-6* 

Number  of  Yuri  of 

Number  of  Year*  of 

Number  of  Yeen  of 

Life  Expectancy 

Life  Expectancy 

Life  Expectancy 

per  1,000  Screeneet 

per  1,000  Screened  * 

per  1,000  Screeneet 

Geln 

Lon  per 

Gain 

Loss  per 

Geln 

Loss  per  1 

Through 

Red  of 

Through 

Red  of 

Through 

Red  of  1 

Screening 

Radiation 

Screening 

Red  Jetton 

Screening 

Radiation  | 

24.7 

|H|BMg 

21.3 

0.5 

15.7 

m 

11.4 

1.7 

0.4 

4.8 

15.3 

mmmm 

17.3 

MHRM| 

10.6 

0.3 

10.5 

2.8 

mKHmZwn 

0.1 

0.3 

35.6 

MM 

26.0 

0.5 

24.5 

0.3 

8.0 

MHfli 

0.7 

0.4 

10,9 

0.3 

77.8 

MM 

44.5 

■MjM| 

30.4 

■■Ml 

32.6 

MS 

-2.4 

1 

14.0 

KH 1 

•On  tht  basil  of  Ufa  expectancy  par  1 ,000  screenees. 

Nott : Basad  on  screenings  through  March  1976  exclusive  of  wmmen  with  a history  of  braast  cancar  at  initial 
screening.  > 


prognosis?  No  one  knows.  In  this  paper, 
the  life  expectancy  of  a patient  with  the 
usual  clinical  invasive  cancer  was  as- 
signed to  the  radiation- induced  breast 
cancers  calculated  by  assuming  the 
BEIR  report  estimates.  Certainly  one 
would  hope  that  this  is  unduly  conserva- 
tive, and  that  10,  20  or  30  years  from 
now,  much  improved  therapeutic  mea- 
sures would  be  available  to  such  pa- 
tients. 

Another  difficult  problem  is  whether 
there  is  any  special  radiation  effect  in  the 
various  bteast  cancer  risk  groups. 
Though  there  is  concern  about  possible 
synergism  of  radiation  exposure  with 
high-risk  breast  cancer  factors,  there  is 
virtually  no  information.  However,  it  is 
reassuring  that  what  little  information 
exists,  the  fragmentary  indications  from 
the  atomic  bomb  studies  concerning  the 
risk  factor  of  advancing  age,9  does  not 


suggest  synergism. 

Summary 

■ Using  data  from  the  ACS  Prospective 
Study  and  excluding  women  with  a 
history  of  breast  cancer  who  are 
known  to  be  at  very  high  risk  of  a 
second  breast  cancer,  breast  cancer 
incidence  rates  are  estimated  for  age- 
groups  35-39  through  55-59  years  for 
various  risk  categories  defined  by  the 
women's  own  statements.  The 
women  with  none  of  the  risk  indica- 
tors, the  "none"  group,  comprised 
about  54  percent  of  the  total  women 
and  showed  breast  cancer  rates, 
which  though  the  lowest  of  any  risk 
indicator  group,  were  still  quite  ap- 
preciable, being  80  percent  of  the 
rates  for  total  women  of  their  age 
group. 

« Women  with  menarche  prior  to  age  1 2 
or  who  had  not  given  birth  to  a live 
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child  before  age  30  showed  an  excess 
of  15  percent  to  50  percent  over  the 
breast  cancer  incidence  rates  of  the 
“none”  group.  These  risk  indicators 
are  termed  “minor”  (relatively).  The 
“minors  only”  group  comprised 
about  38  percent  of  total  women  and 
had  breast  cancer  rates  much  the  same 
as  those  of  the  total  women  of  their 
age. 

■ Current  breast  lump  or  discharge,  or 
a history  of  breast  surgery  or  of  breast 
cancer  in  mother  or  sister  are  termed 
“major”  risk  indicators.  One  such  in- 
dicator was  noted  for  about  eight  per- 
cent of  total  women  and  generally  de- 
noted breast  cancer  incidence  rates 
somewhat  over  100  percent  in  excess 
of  the  rates  of  the  “none”  group.  Two 
or  more  “major”  risk  indicators,  ob- 
served in  less  than  one  percent  of  the 
women,  meant  an  excess  of  200  per- 
cent to  over  400  percent  compared 
with  the  incidence  rates  of  the 
“none”  group. 

■ Using  these  data  in  conjunction  with 
information  from  the  initial  screening 
series  of  the  BCDDP  women  ages  35- 
59,  and  similarly  excluding  women 
with  a history  of  breast  cancer  at  ini- 
tial screening,  it  is  found  that  the 
BCDDP  women  are  overweighted 
with  high-risk  women,  having  a 
breast  cancer  risk  about  one-quarter 
higher  than  the  genera]  population. 

■ The  rate  of  breast  cancer  per  1,000 
women  detected  in  the  initial  screen- 
ing series  ranged  from  1 .0  for  women 
35-39  years  to  6.5  for  those  55-59 
years.  The  detection  rates  at  the  sec- 
ond annual  screenings  were  about 
25-75  percent  of  those  at  initial 
screenings. 

■ It  is  estimated  that  the  mean  “lead 
time”  was  about  1.4  years  for  the 
breast  cancers  detected  at  initial 
screening  and  over  two  years  for  those 
detected  at  the  second  annual  screen- 
ing. 

■ Using  survival  probabilities  for  the 


general  population  from  U.S.  life 
tables,  and  data  on  the  survival  of 
various  categories  of  breast  cancer  pa- 
tients, estimates  are  made  of  the  life 
expectancies  following  cancer  detec- 
tion for  patients  in  various  categories. 
As  compared  with  normal  expec- 
tancy, the  usual  clinical  invasive 
breast  cancer  patient  is  subject  to  a 
loss  of  21  years  of  life  at  ages  35-39 
years  and  about  half  that  at  ages  55-59 
years. 

■ Combining  the  estimates  of  life  ex- 
pectancy with  the  number  of  breast 
cancers  detected  in  the  various  cate- 
gories, data  arc  developed  showing 
the  gain  in  life  expectancy  through 
screening.  This  is  computed  as  the 
difference  between  years  of  life  ex- 
pectancy for  the  cancers  detected  by 
screening,  and  the  years  of  life  expec- 
tancy for  the  usual  breast  cancer  case 
finding  plus  mean  lead  time.  The 
mean  gain  per  breast  cancer  detected 
at  initial  screening  for  those  under  50 
is  about  five  to  seven  years,  and  for 
those  in  their  50’ s,  about  two  to  four 
years.  These  gains  represent  a reduc- 
tion of  roughly  one-third  in  the  loss 
of  life  expectancy  of  the  usual  clinical 
breast  cancer  patient. 

■ Using  the  BEIR  report  estimates  of 
six  radiation-induced  breast  cancers 
per  million  women  per  year  per  rad 
of  dosage  to  the  breast  after  a 10-year 
latent  period,  calculations  are  made 
concerning  the  number  of  breast 
cancers  presumably  to  be  induced, 
and  the  loss  in  life  expectancy 
thereby.  The  median  cancer  case 
would  occur  about  26  years  after 
screening  of  the  35-39  year-old 
women,  and  19  years  after  screening 
of  those  55-59  years. 

■ The  estimated  gains  in  life  expectancy 
per  woman  screened  through  screen- 
ing detection  of  breast  cancers  arc 
seen  to  be  modest.  For  the  initial  or 
second  annual  screening  series,  the 
highest  gain  among  the  groups  stud- 
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ied  is  .08  years  per  screenee  (78  years 
per  1,000  screenees).  For  a given 
screening,  the  upper  limit  of  the  pre- 
sumable loss  due  to  radiation-induced 
breast  cancers  is  perhaps  .006  years 
per  screenee  at  ages  35-39  (six  years 
-per  1,000  screenees)  and  .001  years 
per  screenee  at  ages  55-59  (one  year 
per  1 ,000  screenees). 

■ Except  in  35-39  year-old  women,  the 
_ estimated  detection  benefit  is  many 
“ times  the  presumed  radiation  loss  at 
initial  screening.  The  expectation  that 
the  greater  frequency  of  breast  cancer 
in  higher-risk  women  would  yield  an 
increased  gain  through  screening  is 
validated  by  these  data. 

The  "major”  risk  indicators  delineate 
a small  proportion  of  women  who  are  at 
substantially  higher  risk  of  developing 
breast  cancer  and  who  show  more  gain 
from  screening  than  the  large  majority 
of  women  of  their  age.  However,  even 
without  such  risk  factors,  women  have 
an  appreciable  risk  of  developing  breast 
cancer.  This  risk  is  of  sufficient  magni- 
tude to  alert  all  physicians  to  the  possible 
presence  of  breast  cancer  at  the  time  of 
clinical  examination.  <3 
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Mr.  Rogers.  We  will  have  witnesses  this  afternoon.  I think  it 
would  be  well  if  somebody  from  the  Cancer  Institute  would  be 
available  for  questioning,  u we  have  questions  that  issue  or  arise 
from  the  next  witness. 

It  is  12:30  now.  I am  glad  to  see  the  change  that  you  have 
brought  about  in  the  guidelines.  I think  we  need  to  go  beyond  our 
own  centers  to  see  if  the  guidelines  are  being  carried  out  nation- 
wide. I think  that  it  is  important  that  you  do  this.  I am  also  glad  to 
see  the  research  it  is  receiving,  and  I hope  it  will  be  vigorously 
pursued  for  alternative  remedies.  You  seem  to  be  moving  there  as 
well.  If  we  could  get  this  cleared  up,  about  the  American  Cancer 
Society,  and  if  those  guidelines  are  consistent  with  the  NCI,  it 
would  be  helpful.  I might  ask  this:  The  Pathology  Committee  of  the 
Beahrs  group  reviewed,  I think,  506  cases  of  minimal  cancers,  less 
than  1 centimeter  in  size.  Of  these,  they  concluded  that  66  cases 
that  had  been  interpreted  previously  as  cancerous  should  be  reclas- 
sified as  benign.  Could  you  give  us  a quick  comment  on  that? 

Dr.  Costlow.  Yes.  The  Beahrs  Pathology  Group  is  at  the  present 
time  going  through  those  66  cases.  We  do  not  have  a complete 
report  on  that,  a final  report  as  yet.  But  as  of  November,  the 
preliminary  report  that  they  provided  to  us,  that  number  is  consid- 
erably less  than  66,  because  of  a variety  of  things  in  the  way  the 
review  was  conducted. 

Mr.  Rogers.  Have  we  got  any  final  report  at  all? 

Dr.  Costlow.  No,  sir.  We  are  expecting  that  in  about  1 month. 

Mr.  Rogers.  Would  you  furnish  that  to  the  committee? 

Dr.  Costlow.  I certainly  will. 

Mr.  Rogers.  Thank  you  for  your  presence  today.  It  has  been 
most  helpful. 

The  committee  will  stand  adjourned  until  2 p.m.  this  afternoon. 
Thank  you  for  your  presence. 

[Whereupon,  at  12:28  p.m.,  the  hearing  was  recessed,  to  resume 
at  2 p.m.,  this  same  day.] 

AFTER  RECESS 

[The  subcommittee  reconvened  at  2 p.m.,  Hon.  Paul  G.  Rogers, 
chairman,  presiding.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

This  afternoon  the  first  witness  is  Dr.  John  C.  Bailar  III,  editor 
in  chief  of  the  Journal  of  the  National  Cancer  Institute,  National 
Cancer  Institute,  Bethesda. 

Doctor,  we  welcome  you  to  the  committee.  We  are  pleased  to 
have  you  here.  We  understand  that  you  are  submitting  a statement 
for  the  record  and  we  will  be  glad  to  make  it  a part  of  the  record. 

You  may  proceed  as  you  desire. 

STATEMENT  OF  JOHN  C.  BAILAR  III,  M.D.,  PH.  D., 
WASHINGTON,  D.C. 

Dr.  Bailar.  Thank  you,  Mr.  Chairman,  for  the  invitation  to  come 
here  and  discuss  some  of  the  lessons  that  can  be  learned  from 
recent  experiences  with  breast  cancer  screening  programs. 

I would  like  to  emphasize  that  I do  not  present  the  official  views 
of  any  governmental  agency  and  my  remarks  are  mine  alone.  You 
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have  heard  some  of  the  history  of  the  mammography  screening 
programs.  I will  not  repeat  that. 

You  have  also  heard  of  some  of  the  problems  and  uncertainties 
that  centered  on  the  decision  to  undertake  large  scale  screening 
several  years  ago.  To  repeat  those,  there  is  not  yet  any  direct 
demonstration  of  benefit  for  women  at  ages  50  or  younger.  That  is 
not  to  say  there  is  no  benefit;  we  just  have  no  evidence  on  that. 

Some  of  the  other  limitations  are  that  the  contribution  of  mam- 
mography to  the  overall  impact  of  screening  is  still  undetermined. 
There  is  reason  to  suspect  serious  long-term  risks  associated  with 
exposure  to  the  X-rays  used  in  the  mammographic  examination 
and  we  have  no  data  on  the  optimum  frequency  of  screening  at  this 
time. 

Despite  these  uncertainties,  several  years  ago  there  was  a very 
strong  move  to  promote  mammography  as  an  important  tool  in 
maintaining  health,  and  some  physicians  began  to  recommend 
annual  mammographic  screening  beginning  at  age  35,  or  even 
younger. 

At  about  the  same  time,  the  National  Breast  Cancer  Detection 
and  Demonstration  Program  was  planned  and  developed  by  the 
American  Cancer  Society  and  the  National  Cancer  Institute. 

In  May  1975,  I presented  the  first  serious  critique  of  the  risks 
and  benefits  of  mammographic  screening  at  a national  meeting  of 
cancer  research  investigators. 

Within  months,  the  general  nature  of  the  criticisms  was  common 
knowledge.  Today,  just  3 years  later,  mammography  is  largely 
discredited  as  a screening  technique  for  the  detection  of  breast 
cancer  in  women  under  the  age  of  50,  and  the  manner  in  which  it 
is  used  at  older  ages  has  changed  markedly. 

The  radiation  doses  of  earlier  years  have  been  reduced,  and  the 
medical  profession  generally  has  adopted  a much  more  critical  and 
cautious  attitude.  However,  there  are  still  serious  problems. 

The  BENT  program  of  the  Bureau  of  Radiologic  Health  suggests 
that  up  to  40  percent  of  mammographic  examinations  have  techni- 
cal problems  that  may  compromise  image  quality  and  resolution. 
Even  within  the  BCDDP,  65  percent  of  the  equipment  now  in  use 
operates  at  radiation  exposure  levels  several  fold  higher  than  can 
be  attained  with  the  best  available  technology. 

Present  guidelines  were  developed  at  a large  public  meeting  at 
NIH  in  September  1977. 

I won’t  repeat  those  guidelines.  They  are  basically  that  annual 
screening  of  women  without  symptoms  of  cancer  should  be  limited 
. to  those  over  50  years  of  age  with  the  exception  of  younger  women 
who  either  have  had  a personal  history  or  a first  degree  family 
history  of  breast  cancer. 

While  I was  a critic  of  the  program  in  its  earlier  form,  I do 
support  these  present  guidelines  though  not  without  some  reserva- 
tions. There  are  several  important  and  fundamental  research  prob- 
lems in  breast  cancer  screening  that  have  not  yet  been  resolved, 
and  in  time  we  may  find  that  these  guidelines  should  be  signifi- 
cantly restricted,  or  perhaps  extended.  My  main  reservations  have 
to  do  with  five  things:  First  is  the  continued  failure  to  demonstrate 
benefits  for  women  under  50. 
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Second,  the  continual  uses  of  methods  and  experiments  that 
require  radiation  doses  above  necessary  exposure  levels. 

Third,  the  possibility  of  synergistic  effects  between  radiation  and 
other  risk  factors  for  breast  cancer,  so  that  high-risk  women  are 
most  susceptible  to  additional  radiation  carcinogenesis. 

Fourth,  the  unknown  malignant  potential  of  many  breast  “can- 
cers” that  are  not  in  fact  the  usual  sort  of  cancer  that  invades, 
metastasizes  and  kills,  and 

Fifth,  the  extraordinarily  damaging  effect  of  false  negative 
screening  reports. 

These  matters  go  well  beyond  the  widely  recognized  hazards  of 
indiscriminate  radiation. 

I might  say  my  interest  in  this  problem  was  first  generated  not 
by  an  appreciation  of  the  high  risks,  but  because  I thought  the 
benefits  might  be  much  smaller  than  many  people  had  come  to 
believe. 

The  prompt  and  widespread  acceptance  of  last  September’s  con- 
sensus guidelines  by  all  responsible  segments  of  the  medical  com- 
munity has  resulted  in  a remarkably  rapid  turn-about  in  medical 
practice. 

Clearly  the  medical  profession  can  change  rapidly.  In  the  present 
case,  the  shift  toward  more  cautious  use  of  mammography  was 
from  pressures  that  were  both  external — public  concern — and  in- 
ternal— the  inherent  good  will  and  concern  of  many  radiologists 
and  other  physicians.  But  how  was  this  episode  different  from 
others  that  may  have  had  a similar  beginning? 

What  happened,  and  why? 

Why  was  mammography  promoted  so  heavily  when  its  limita- 
tions were  already  known  or  could  have  been  known? 

What  organizations  and  what  persons  were  responsible? 

Who  may  have  been  harmed,  and  what  is  being  done  by  way  of 
restitution  or  to  limit  the  harm? 

Perhaps  no  one  person  knows  the  full  story,  but  I have  seen 
some  parts  of  it  from  the  inside. 

As  Deputy  Associate  Director  and  Acting  Associate  Director  of 
the  newly-established  cancer  control  program  at  NCI  in  1972  and 
1973,  I was  a concerned  and  reluctant  participant  in  some  of  these 
early  activities. 

Attachment  2 shows  that  doubts  about  mammography  were 
widespread  by  early  1973,  though  they  were  not  well  publicized. 

It  is  interesting  and  significant  that  these  doubts  came  from 
persons  trained  in  epidemiology  and  biostats.  All  of  the  other  pro- 
fessional groups  involved  did  not  see  the  problem  so  clearly. 

There  are  several  important  lessons  that  I believe  can  be  learned 
from  what  could  be  called  the  rise  and  partial  fall  of  indiscriminate 
mammography. 

The  first  and  most  important  lesson  is  that  there  was  no  one  to 
protect  the  public  interest — no  person  or  agency  that  could  effec- 
tively identify  and  eliminate  hazardous,  unnecessary  exposure  to 
low-level  radiation. 

The  cancer-oriented  organizations,  both  public  and  private, 
failed. 
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The  ACR,  representing  the  vast  majority  of  physicians  control- 
ling the  medical  uses  of  X-rays,  placed  and  still  places  the  interests 
of  its  members  before  those  of  the  public. 

The  Bureau  of  Radiologic  Health  has  not  even  yet  asked  for 
public  comment  on  the  matter,  though  they  plan  to  do  so. 

I understand  that  there  is  still  some  dispute  within  the  Bureau 
as  to  whether  they  will  include  any  interim  guidelines. 

I should  mention  that  there  have  been  some  outstanding  or 
partial  exceptions  to  this.  The  BENT  program  has  been  a very 
laudable  effort  to  find  out  what  radiation  doses  have  been  used. 

The  Environmental  Protection  Agency,  I feel,  did  try  to  take  the 
lead  in  developing  guidelines,  although  I understand  third  and 
fourth-hand  that  they  were  subject  to  some  hampering  and  harass- 
ment and  were  not  able  to  come  forward  with  the  guidelines  that 
they  originally  thought  were  appropriate. 

Finally,  the  National  Cancer  Institute,  where  I work,  did  change 
its  position  on  these  matters.  I think  that  is  the  most  heartening 
example  of  the  fact  that  governmental  agencies  and  governmental 
programs  can  be  self-corrected. 

My  own  involvement  was  almost  accidental.  Radiation  hazards 
were  not  a part  of  my  official  responsibilities,  and  I became  inter- 
ested and  active  only  by  default. 

Mr.  Chairman,  I believe  that  this  committee  could  perform  an 
important  public  service  by  assuring  that  some  appropriate  agency 
of  the  Federal  Government  takes  end  effectively  uses  the  responsi- 
bility for  guarding  the  public  against  the  hazards  of  low-level  radi- 
ation in  medicine. 

The  second  lesson  is  that  independent  nonprofit  voluntary  health 
organizations,  such  as  the  American  Cancer  Society,  have  their 
own  interests,  goals  and  biases.  If  government  officials  forget  this 
fact,  the  public  may  suffer. 

I don’t  see  any  purpose  at  this  point  of  citing  examples,  but  I 
think  it  may  be  almost  self-evident  that  no  two  organizations  with 
different  responsibilities  and  different  orientations  are  likely  to 
agree  completely  on  anything. 

A third  lesson  to  be  learned  from  the  experience  with  mammo- 
graphy is  that  decisions  on  major  medical  policy  are  too  important 
to  be  left  to  physicians  alone.  They  are  likely  to  be  too  close  to  the 
matter  to  be  sufficiently  objective. 

The  BCDDP  was  developed  and  implemented  largely  by  physi- 
cians who  sincerely  believed,  as  many  continue  to  believe,  that 
mammography  was  harmless  and  highly  beneficial,  but  who  also 
had  a strong  professional  and  economic  stake  in  the  success  of  the 
program.  Such  persons  should  have  been  a distinct  minority  in  a 
decisionmaking  process  that  included  larger  numbers  of  surgeons, 
pathologists,  health  physicists  and  biologists,  epidemiologists, 
public  health  experts,  and — most  important — informed  and  critical 
members  of  the  population  to  be  screened.  A few  such  persons  were 
included,  but  not  enough. 

Another  lesson  to  be  learned  from  the  BCDDP  is  that  over- 
diagnosis of  cancer  can  be  a serious  matter  in  cancer  screening 
programs. 
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This  occurred  with  mammography  in  the  BCDDP,  though  not 
with  breast  cancers  found  by  physical  examination  or  medical  his- 
tory. 

According  to  the  so-called  Beahrs  Committee  Report,  by  mid-1976 
the  BCDDP  had  reported  a total  of  1,810  cancers  found  in  close  to 
one-half  million  examinations.  Of  the  1,810  cases  reported,  592 
were  described  as  minimal  cancers. 

A group  of  eminent  pathologists  examined  slides  for  506  of  these 
minimal  cancers  and  concluded  that  66  were  entirely  benign. 

This  fact  is  particularly  significant  because  the  promoters  of 
mammography  have  placed  great  emphasis  on  detection  of  minimal 
cancers  as  proof  that  screening  is  beneficial.  Despite  contrary  state- 
ments by  some  members  of  the  Beahrs  Committee,  the  pathology 
review  group  stands  by  its  original  opinion  on  each  of  these  66 
benign  lesions,  except  for  two  cases  in  which  the  original  classifica- 
tion was  ascribed  to  computer  error  and  16  in  which  the  classifica- 
tion as  “benign"  led  to  the  submission  of  additional  slides  reported 
to  be  from  the  same  patient. 

We  do  not,  of  course,  have  definite  knowledge  about  the  86 
cancers  not  even  submitted  for  review;  but  some  skepticism  may  be 
in  order  until  we  can  learn  why  they  were  not  submitted. 

The  fifth  lesson  is  the  necessity  for  thorough,  informed,  disinter- 
ested assessment  of  costs,  risks  and  benefits  at  the  earliest  stages  of 
planning  for  vast  new  health  programs.  1 am  aware  that  some 
people  believe  such  analyses  are  impossible,  or  at  least  improper, 
when  human  health  and  survival  are  at  stake. 

I simply  disagree.  Such  analyses  of  breast  cancer  screening  could 
have  been  done  in  1972,  and  they  would  have  spared  many  prob- 
lems for  both  screenees  and  the  medical  profession. 

1 believe  that  the  implications  of  this  story  are  important  to  this 
committee  as  it  considers  how  the  Government  should  support 
health  services  of  all  types. 

I am  not  prepared  to  offer  any  recommendation  on  that  topic  in 
general,  but,  whatever  the  mechanisms  that  are  eventually  devel- 
oped, I urge  very  strongly  that  the  biases  of  all  the  various  interest 
groups  be  fully  balanced  by  other,  disinterested  views. 

The  recent  problems  with  mammography  are  just  one  illustra- 
tion of  the  unconscious  subversion  of  the  public  good  to  private 
interests.  I am  not  here  talking  about  the  orientation  of  so  much 
medical  training  and  practice  toward  the  management  of  disease 
rather  than  the  preservation  of  health,  or  about  the  pervasive  and 
harmful  effects  of  keeping  one  eye  on  malpractice  insurers  and  the 
other  on  lawyers  rather  than  keeping  both  eyes  on  one’s  patients. 
Though  there  are  obvious  and  well-known  defects  in  both  crisis 
medicine  and  defensive  medicine,  I believe  that  the  problems  are 
much  more  deeply  rooted  and  much  more  difficult  to  deal  with 
than  either  of  these. 

A final  lesson  has  to  do  with  whistle  blowing.  One  person,  or  a 
very  small  group  of  people,  can  make  a difference,  though  it  may 
require  a great  deal  of  hard  work  and  dedication,  a thick  skin,  and 
a willingness  to  step  down  from  positions  of  prestige  and  influence 
while  the  issue  is  under  debate. 

I hope  that  other  public  servants  will  be  encouraged  to  speak  up 
and  speak  out  when  there  is  good  reason  to  question  official  poll- 
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cies.  I hope  also  that  they  will  be  kept  free  from  harassment  by 
their  own  agencies,  as  to  some  extent  I was.  Perhaps  this  commit- 
tee can  help. 

In  conclusion,  Mr.  Chairman,  the  most  important  battle  over 
breast  cancer  screening  may  be  won,  though  some  debate  is  likely 
to  continue  for  many  years.  General  awareness  of  the  need  to 
balance  the  benefits  of  screening  with  its  risks  has  increased  to  the 
point  where  it  will  insure  continued  improvement  of  the  program. 
These  improvements  should  further  define  the  optimum  design  and 
application  of  breast  cancer  screening  programs  to  guarantee  that 
they  are  neither  too  broad  nor  too  narrow,  but  rather  serve  the 
best  interests  of  the  public  welfare. 

Thank  you. 

Mr.  Rogers.  Thank  you  very  much  for  a very  helpful  statement. 
If  you  wish  to  include  your  formal  statement  at  this  time  we  will 
include  it  in  the  record. 

I must  say  too  I want  to  commend  you  for  being  willing  to 
personally  testify  because  I understand  the  problems  a person 
might  have  working  in  the  Institute  where  there  could  be  a prob- 
lem. But  I am  sure  with  the  new  leadership  that  will  not  be  so. 

Dr.  Bailar.  I am  sure  also,  sir,  that  with  the  new  leadership 
there  would  not  have  been  any  problem.  I thought,  though,  that  to 
avoid  any  suggestion  that  my  testimony  might  have  been  influ- 
enced, it  was  best  to  proceed  this  way. 

[Testimony  resumes  on  p.  1102.] 

[Dr^Bailar’s  prepared  statement  and  attachments  follow:] 
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STATEMENT  07 
Dr.  John  C.  Dailar  III  - 
National  Cancer  Institute,  Bethesda,  Maryland 
14  July  1978 

i 

Mr.  Chairman,  thank  you  for  the  invitation  to  discuss  with  this 
Committee  the  lessons  that  may  be  learned  from  recent  experiences  with 
breast  cancer  screening  programs.  As  a result  of  my  official  duties 
at  the  National  Cancer  Institute,  I have  been  deeply  involved  in 
certain  aspects  of  the  controversy  surrounding  the  use  of  X-ray 
mammography.  Although  I am  here  today  as  an  employee  of  the  National 
Cancer  Institute,  I do  not  present  the  official  views  of  any 
governmental  agency.  My  remarks  are  mine  alone. 

It  is  not  easy  to  to  talk  about  the  lessons  to  be  learned  from 
breast  cancer  screening  programs,  but  only  because  there  are  so  many 
such  lessons.  I will  concentrate  on  several  tliat  seem  to  have 
particular  relevance  to  the  responsibilities  of  this  Committee. 

First,  though,  I would  like  to  summarize  developments  of  the  past 
several  years. 

Hannography  is  A type  of  X-ray  examination  that  may  be  used  to 
find  breast  cancer  before  it  has  spread  to  other  parts  of  the  body. 

It  is  believed  that  early  detection  will  result  in  more  effective 
treatment,  which  in  turn  will  result  in  a better  cure  rate  for  the 
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disease.  Mammography  has^bsen  a recognized  medical  technique  for 
several  depades.  In  1961 , a large-scale  clinical  trial  was  Initiated 
to  help  determine  whether  screening  (defined  as  the  search  for  breast 
cancer  In  asymptomatic  women)  could  effect  significant  reductions  in 
breast  cancer  mortality.  Tills  study,  conducted  by  the  Health 
Insurance  Plan  (HIP)  of  Greater  New  York,  showed  that  annual  screening 
by  a combination  of  techniques  (medical  history,  physical  examination 
and  mammography)  can  reduce  mortality  from  breast  cancer  for  women 
over  age  50  by  approximately  40  percent.  However,  that  study  showed 
no  evidence  of  benefit  for  women  at  ages  50  or  younger.  Other 
limitations  are  that  the  contribution  of  mammography  to  the  overall 
impact  of  the  experimental  screening  program  could  not  be  determined 
from  the  HIP  data,  there  are  serious  long-term  risks  associated  with 
exposure  to  the  X-rays  used  in  the  mammographlc  examination,  and  no 
data  on  the  optimum  frequency  of  screening  are  available. 

Despite  these  uncertainties,  about  1972  there  was  a very  strong 
move  to  promote  mammography  as  an  important  tool  in  maintaining 
health,  and  some  physicians  began  to  recommend  annual  raammographic 
screening  beginning*  at  age  35,  or  even  younger.  At  about  the  same 
time,  the  national  Breast  Cancer  Detection  and  Demonstration  Program 
(BCDDP)  was  planned  and  developed  by  the  American  Cancer  Society  (ACS) 
and  the  National  Cancer  Institute  (NCI).  By  Fiscal  Year  1976  the 
BCDDP  was  supporting  27  separate  screening  centers  at  an  annual  cost 
of  nearly  eight  million  dollars,  over  80X  of  which  came  from  the 
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In  Hay  1975 , I presented  the  first  serious  critique  of  the  risks 
and  benefits  of  manmographlc  screening  at  a national  meeting  of  cancer 
research  investigators.  Within  months  the  general  nature  of  the 
criticisms  vas  common  knowledge.  Today , Just  three  years  later , 
mammography  is  largely  discredited  as  a routine  screening  technique 
for  the  detection  of  breast  cancer  in  women  under  the  age  of  50,  and 
the  manner  in  which  it  is  used  at  older  ages  has  changed  markedly. 

More  specifically,  the  radiation  doses  of  earlier  years  have  been 
reduced,  and  the  medical  profession  generally  has  adopted  a much  more 
critical  and  cautious  attitude,;-'’  However,  there  are  still  serious 
problems, _ The  BENT  program  of  the  Bureau  of  Radiological  Health 
suggests  that  about  40Z  of  raannographlc  examinations  have  such  serious 
technical  problems  that  image  quality  and  resolution  may  be 
compromised.  Even  within  the  BCDDP,  652  of  the  equipment  now  in  use 
operates  at  radiation  exposure  levels  8-fold  higher  than  can  be 
attained  with  the  best  available  technology. 

Present  guidelines  on  breast  cancer  screening  were  developed  at  a 
large  public  meeting  at  Nllt  in  September  1977.  These  "Consensus 
Guidelines"  have  been  summarized  by  Dr.  Samuel  Thier  as  follows,  in  8 
paper  in  the  New  England  Journal  of  Medicine  (297,  1065) : 


It  seems  reasonable  to  screen  women  over  50  years 
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of  age  with  a combination  of  physical  examination 
and  X-ray  namogrnphy.  Mamographlc  equipment  should 
be  well  calibrated , and  the  dose  of  radiation  should 
be  less  than  1 rad.  The  patient  should  ask  for  and 
keep  a record  of  her  radiation  exposure*  Women  under 
50  may  continue  to  be  screened  by  physical  examination, 
but  should  be  screened  with  X-ray  mammography  only  If 
they  have  already  had  breast  cancer  or  If  they  are 
between  the  ages  of  40  and  49  and  have  a mother  or 
sister  who  has  had  cancer  of  the  breast.  Though  the 

risk  from  X-ray  mammography  may  be  small,  it  is  finite, 

• * . 

and  must  be  balanced  against  the  absence  of  any ' 
demonstrable  benefit  from  screening  women  below  50 
years  of  age.  When  screening  is  done,  it  should 
probably  be  on  a yearly  basis.  Lesions  of  less  than 
1 cm  should  be  evaluated  by  more  than  two  pathologists 
before  any  definitive  operation  is  performed,  and 
before  a firm  diagnosis  of  cancer  is  reported  to  the 
patient." 

I support  those  guidelines,  though  not  without  some  reservations. 
Several  important  and  fundamental  research  problems  In  brcASt  cancer 
screening  have  not  yet  been  resolved,  and  in  time  we  may  find  that 
these  guidelines  should  be  significantly  restricted,  or  perhaps 
extended.  My  main  reservations  have  to  do  with: 
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1)  The  continued  failure  to  demonstrate  benefits 
for  women  under  age  50 , 

2)  The  continued  use  of  methods  and  equipment  that  require 
radiation  doses  above  necessary  exposure  levels, 

3)  The  possibility  of  synergistic  effects  between  radiation 
and  other  risk  factors  for  breast  cancer,  so  that  high-risk  women 
are  most  susceptible  to  additional  radiation  carcinogenesis, 

4)  The  unknown  malignant  potential  of  many  breast  "cancers" 
that  are  not  in  fact  the  usual  sort  of  cancer  that  invades, 
metastasizes,  and  kills,  and 

5)  The  extraordinarily  damaging  effect  of  false-negative 

screening  reports.  ; * 

These  points  are  discussed  at  greater  length  In  Attachment  1 to 
my  remarks.  Note  that  they  go  well  beyond  the  widely  recognized 
hazards  of  Indiscriminate  radiation  and  that  none  of  these  three 
points  are  fully  resolved  by  reductions  In  radiation  dose. 

The  prompt  and  widespread  acceptance  of  the  "Consensus" 
guidelines  by  all  responsible  segments  of  the  medical  community  has 
resulted  In  a remarkably  rapid  turn-about  in  medical  practice.  It  is 
in  sharp  contrast  to  the  more  usual  situation  In  which  easy, 
apparently  safe,  profitable  medical  procedures  proliferate  rapidly  but 
fade  from  use  only  slowly,  or  not  at  all.  Clearly,  the  medical 
profession  can  change  rapidly.  In  the  present  case,  the  shift  toward 
more  cautious  use  of  raanmography  was  from  pressures  that  were  largely 
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external  (public  concern)  but  partly  internal  (the  Inherent  Rood  will 
and  concern  of  many  radiologists  and  other  physicians).  But  liov  was 
this  episode  different  from  others  that  nay  have  had  a similar 
beginning?  What  happened,  and  why: 

Why  was  nanmography  promoted  so  heavily  when  its  limitations 
were  already  known,  or  could  have  been  known? 

What  organizations  and  what  persons  were  responsible? 

Who  nay  have  been  harmed,  and  what  is  being  done  by  way  of 
restitution  or  to  limit  the  harm? 

Perhaps  no  one  person  knows  the  full  story,  but  I have  seen  some 
parts  of  it  from  the  inside.  ... 

As  Deputy  Associate  Director  and  Acting  Associate  Director  of  the 
newly  established  Cancer  Control  Program  at  NCI,  I was  a concerned  and 
reluctant  participant  in  some  of  these  early  activities.  Attachment  2 
shows  that  doubts  about  mammography  were  widespread  by  early  1973, 
though  they  were  not  well  publicized.  In  August  1973,  largely  because 
of  concern  resulting  from  inability  to  influence  the  rapidly 
developing  plans  for  the  BCDDP,  I asked  to  be  relieved  of  all 
responsibilities  in  the  Cancer  Control  Program  and  to  be  transferred 
to  other  duties  where  I could  more  effectively  voice  ray  concern. 

I do  not  now  have  access  to  all  relevant  documents  from  that 
early  period.  However,  it  was  clear  then,  as  it  is  now,  that 
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taxpayers'  funds  were  being  used  largely  at  the  direction  of,  and  to 
support  the  objectives  of,  the  ACS  and  the  American  College  of 
Radiology  (ACR) . While  a few  senior  NCI  officials  were  deeply 
Involved  in  the  program,  X believe  that  the  troubles  which  later 
developed  are  largely  related  to  the  separation  of  responsibility  from 
authority.  This  separation  was  of  two  types.  The  first  was  the 
nearly  complete  delegation  to  the  ACS  of  major  control  over  the  design 
of  the  program,  selection  of  contractors,  and  monitoring  of  progress  > 

in  the  screening  activities.  The  second  separation  was  within  the 
NCI,  where  the  limited  programmatic  authority  that  was  retained  within 
the  Institute  was,  until  July  1976,  lodged  in  the  Division  of  Cancer 
Biology  and  Diagnosis,  while  financial  control  rested  with  the 
Division  of  Cancer  Control  and  Rehabilitation.  The  spirit  of  that 
time  is  illustrated  in  Attachment  3,  which  states,  in  part, 

"This  project  has  limited  objectives  and  they  have  been 
pretty  much  dictated  by  the  American  Cancer  Society.  In 
summary  they  are!  'Can  American  Cancer  Society  volunteers 
mobilize  a large  number  (100,000  per  year)  of  volunteers 
for  thermography,  mammography,  and  a physical  exam'?" 

There  are  several  important  lessons  to  be  learned  from  this 
situation.  The  first  and  most  important  lesson  is  that  there  was  no 
one  to  protect  the  public  interest  — no  person  or  agency  that  could 
effectively  Identify  and  eliminate  hazardous,  unnecessary,  exposure  to 
low-level  radiation.  The  cancer-oriented  organizations,  both  public 


and  private,  failed.  The  ACR,  representing  the  vast  majority  of 
physicians. controlling  the  medical  uses  of  X-rays,  was  not  as  active 
concerning  protection  of  the  public  from  radiation  risks  as  it  should 
have  been.  The  Bureau  of  Radiological  Health  has  not  even  yet  asked  for 
public  coiment  on  the  natter,  though  they  plan  to  do  so.  My  own 
involvement  was  almost  accidental.  Radiation  hazards  were  not  a part 
of  my  official  responsibilities,  and  I became  Interested  and  active 
only  by  default.  Mr  ChalmAn,  I believe  that  this  Committee  could 
perform  an  Important  public  service  by  assuring  that  some  appropriate 
agency  of  the  Federal  Government  takes  and  effectively  uses  the 
responsibility  for  guarding  the  public  against  the  hazards  of 
low-level  radiation  in  medicine. * 

The  second  lesson  is  that  Independent  nonprofit  voluntary  health 
organizations  have  their  own  Interests,  goals,  and  biases.  If 
government  officials  forget  this  fact,  the  public  may  suffer.  I will 
cite  two  ways  in  which  the  public  welfare  was  subordinated  to  the 
private  Interests  of  the  ACS.  First,  requests  for  financial  support 
of  local  screening  programs  - to  be  paid  largely  from  government  funds 
- were  Initially  filtered  through  the  various  levels  of  the  ACS. 

Those  government  contracts  were  not  advertised,  and  they  were  not 
subject  to  the  usual  procedures  of  competitive  bidding.  Only  those 
proposals  generated  and  then  approved  by  the  ACS  were  forwarded  for 
consideration  by  the  NCI.  Of  course,  this  could  be  seen  as  relieving 
the  government  of  a heavy  burden  In  reviewing  proposals  that  would  be 
ineligible  for  joint  support  because  of  ACS  opposition,  but  it  opens 
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the  way  for  serious  abuses,  such  as  Uniting  approvals  to  hospitals 
and  clinics  agreeing  not  to  compete  with  ACS  In  various  fund-raising 
activities.  I understand  that  this  nay  have  happened,  and  I regret 
that  1 cannot  be  more  specific  in  raising  this  as  a possibility. 

The  other  example  Is  drawn  from  my  own  experience.  As  1 first 
raised  doubts  about  the  BCDDP,  and  as  those  doubts  later  gained  some 
support,  persons  closely  affiliated  with  the  ACS  sought  to  have  roe 
officially  silenced.  It  Is  In  the  nature  of  things  that  those  actions 
were  never  fully  reported  to  me,  and  It  seems  likely  that  roost  were 
never  recorded  or  put  in  writing.  I do,  however,  know  of  one  letter 
from  a former  official  of  the  AC?  who  sought  to  have  my  talk  removed 
from  the  agenda  of  the  November  1976  White  House  Conference  on  Breast 
Cancer.  I an  grateful  that  ny  talk  could  be  given  as  scheduled:  the 
published  version  is  Included  here  as  Attachment  4. 

Outsiders  can  only  guess  at  reasons  why  the  ACS,  guided  by  a 
handful  of  the  senior  members  of  its  National  Office,  was  so 
intransigent  in  its  support  of  mammography.  One  gueBS  Is 
Institutional  Inertia;  large  programs  once  started  are  hard  to  change. 
Another  guess  Is  reluctance  to  admit  that  there  night  be  any  defects 
In  a program  that  was,  until  recently,  a financial  bonanza.  While  the 
ACS  has  provided  a snail  proportion  of  the  money  for  the  BCDDP,  it  has 
converted  that  support  Into  enormous  amounts  of  free,  favorable 
publicity,  which  for  an  agency  supported  by  public  contributions  means 
Income.  A third  guess  at  reasons  for  the  stubbornness  of  the  ACS  in 
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resisting  any  change  or  reduction  in  nammography  screening  programs  is 
fear  of . wide-scale  protests  or  even  suit  by  women  who  have  been 
screened  and  vho  may  develop  breast  cancer  in  the  future  - a fear  that 
seems  well  grounded ♦ There  does  not  seem  to  have  been  any  serious 
consideration  of  whether  wonen  already  exposed  to  radiation  risks 
should  be  notified,  though  BCDDP  screenccs  are  so  Informed  in  Che 
consent  form  now  in  use.  Whatever  the  reason^  both  the  ACS  and  the 
public  have  been  badly  served.  It  is  ironic,  though,  that  this  very 
intransigence  made  the  task  of  the  critics  easier:  The  supporters  of 

indiscriminate,  broad-scale  mammography  did  not  take  serious 
scientific  criticism  seriously  until  it  was  too  late  to  keep  the  issue 

from  coming  to  general  attention. 

* v • 

A third  lesson  to  be  learned  from  the  experience  with  mammography 
is  that  decisions  on  major  medical  policy  are  too  Important  to  be  left 
to  physicians  alone.  They  are  likely  to  be  too  close  to  the  matter  to 
be  sufficiently  objective.  The  BCDDP  was  developed  and  implemented 
largely  by  physicians  who  sincerely  believed,  and  may  continue  to 
believe,  that  mammography  was  harmless  and  highly  beneficial,  but  who 
also  had  a strong  professional  and  economic  stake  in  the  success  of 
the  program.  Such  persons  should  have  been  a distinct  minority  in  a 
decision-making  process  that  Included  larger  numbers  of  surgeons, 
pathologists,  health  physicists  and  biologists,  epidemiologists, 
public  health  experts,  and  - most  Important  - Informed  and  critical 
members  of  the  population  to  be  screened.  A few  such  persons  were 
Included,  but  not  enough. 
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When  guidelines  similar  Co  those  1 have  just  cited  were  first 
sent  to  the  27  BCDDP  screening  centers,  there  was  open  defiance  of  NCI 
authority  In  this  matter.  A full  75  percent  of  women  under  age  50 

were  claimed  to  fall  under  the  exceptions.  Only  some  months  later, 

when  the  threat  of  contract  termination  was  clearly  transmitted  and 
clearly  perceived,  was  that  figure  cut  to  its  current  level  of  less 
than  15  percent. 

Another  lesson  to  be  learned  from  the  BCDDP  is  that 
over-diagnosis  of  cancer  can  be  a serious  matter  In  cancer  screening 
programs.  Tills  occurred  with  mammography  in  the  BCDDP,  though  not 
with  breast  cancers  found  by  physical  examination  or  medical  history. 
According  to  the  so-called  "Beahrs  Committee  Report",  by  mid-1976  the 

BCDDP  had  reported  a total  of  IB 10  "cancers"  found  In  close  to 

one-half  million  examinations.  Of  the  1SL0  cases  reported,  592  were 
described  as  "minimal  cancers."  A group  of  eminent  pathologists 
examined  slides  for  506  of  these  minimal  cancers  and  concluded  that  66 
were  entirely  benign,  22  were  nonlnvaslve  but  could  not  be  definitely 
classified  as  benign,  and  262  were  considered  nonlnvaslve  neoplasms. 
Thus  there  was  no  evidence  that  350  lesions,  or  70  percent  of  the 
"minimal  cancers"  reviewed  by  this  group,  presented  any  real  threat  to 
life  and  health.  This  fact  Is  particularly  significant  because  the 
promoters  of  mamography  have  placed  great  emphasis  on  detection  of 
"minimal"  cancers  as  proof  that  screening  Is  beneficial.  Despite 
contrary  statements  by  some  members  of  the  Beahrs  Connlttee,  the 
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pathology  review  group  stands  by  Its  original  opinion  on  each  of  these 
66  benign  lesions,  except  for  two  cases  in  which  the  original 
classification  was  ascribed  to  "computer  error"  and  16  In  which  the 
classification  as  "benign"  led  to  the  submission  of  additional  slides 
reported  to  be  from  the  same  patient.  We  do  not,  of  course,  have 
definite  knowledge  about  the  36  "cancers"  not  even  submitted  for 
review,  but  some  skepticism  may  be  in  order  until  we  can  learn  why 
they  were  not  submitted. 

This  1b  a serious  matter,  but  more  serious  Is  the  large  group  of 
nonlnvaslve  neoplasms  (262  of  the  506  lesions  reviewed).  We  simply  do 
not  know  what  proportion  of  these  neoplasms  will  ever  progress  to  the 
more  usual  forms  of  breast  cancer  that  Invade,  metastasize,  and  kill. 
That  some  will  do  so  is  likely,  but  the  proportion  must  be  small.  No 
physician  would  want  to  be  responsible  for  ignoring  a potentially 
curable  cancer,  b"t  certainly  it  Is  a mistake  in  medical  judgment  to 
recommend  a radical  mastectomy  on  the  basis  of  a single  reading  of  a 
small  lesion  of  doubtful  character. 

The  f If tli  lesson  is  the  necessity  for  thorough,  Informed, 
disinterested  assessment  of  costs,  risks,  And  benefits  at  the  earliest 
stages  of  planning  for  vast  new  health  programs.  I am  aware  that  some 
people  believe  such  analyses  are  impossible,  or  at  least  improper, 
when  human  health  and  survival  are  at  stake.  1 simply  disagree*  Such 
analyses  of  breast  cancer  screening  could  easily  have  been  done  in 
1972,  and  they  would  have  spared  many  problems  for  both  screenees  and 
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the  medical  profession.  Attachments  2 And  5*8  show  that  early 
concerns  were  common  knowledge  among  epidemiologists  and 
statisticians, 

1 believe  that  the  implications  of  this. story  Arc  Important  to 
this  Committee  as  it  considers  how  the  government  should  support 
health  services  of  All  types.  I am  not  prepared  to  offer  any 
recommendation  on  thAt  topic  in  general,  bnt,  whatever  the  mechanisms 
that  are  eventually  developed,  I urge  very  strongly  that  the  biases  of 
all  the  various  Interest  groups  be  fully  balanced  by  other, 
disinterested  views.  The  recent  problems  with  mammography  are  just 
one  illustration  of  the  unconscious  subversion  of  the  public  good  to 
private  interests.  1 am  not  here  talking  about  the  orientation  of  so 
much  medical  training  and  practice  toward  the  management  of  disease 
rather  than  the  preservation  of  health,  or  about  the  pervasive  and 
harmful  effects  of  keeping  one  eye  on  malpractice  Insurers  and  the 
other  on  lawyers  rather  than  keeping  both  eyes  on  ones'  patients. 
Though  there  are  obvious  and  well-known  defects  in  both  "crisis 
medicine"  and  "defensive  medicine,"  I believe  that  the  problems  are 
much  more  deeply  rooted  and  much  more  difficult  to  deAl  with  than 
either  of  these. 

A final  lesson  has  to  do  with  whistle-blowing.  One  person,  or  a 
very  small  group  of  people,  can  make  a difference,  though  it  may 
require  a great  deal  of  hard  work  and  dedication,  a thick  akin,  and  a 
willingness  to  step  down  from  positions  of  j>restige  and  Influence 


1051 


while  Che  issue  is  under  debate.  In  ray  own  case,  this  change  in 
assignaent  could  even  be  regarded  as  helpful;  it  allowed  me  sufficient 
free  clae  to  work  on  the  matter,  as  well  as  significant  detachment  and 
freedom  from  Interference  by  other  members  of  the  NCI  staff.  Because 
of  recent  changes  in  leadership  and  direction  at  the  NCI",  one  could 
not  even  say  that  I have  suffered  any  long-term  damage  to  ray 
professional  career  or  reputation,  and  ray  role  has  been  officially 
recognized  by  a contnendatlon  medal. 

I hope  that  ottar  public  servants  will  be  encouraged  to  speak  up 
and  speak  out  when  there  is  good  reason  to  question  official  policies. 
1 hope  also  that  they,  will  be  kept  free  from  harrassmlfent  by  their  own 
agencies,  as  to  some  extent  I was.  Perhaps  this  Committee  can  help. 

In  conclusion,  Mr.  Chairman,  the  most  important  battles  over 
breast  cancer  screening  have  been  won,  though  some  debate  is  likely  to 
continue  for  many  years.  Ceneral  awareness  of  the  need  to  balance  the 
benefits  of  screening  with  its  risks  has  increased  to  the  point  where 
it  will  Insure  continued  improvement  of  the  program.  These 
Improvements  should  further  define  the  optimum  design  and  application 
of  breast  cancer  screening  programs  to  guarantee  that  they  are  neither 
too  broad  nor  too  narrow  but  rather  serve  the  best  interests  of  the 
public. 


36-120  0 - 79  - 67 
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ABSTRACT 

X-ray  mammography  delivers  significant  amounts  of  ionizing  radiation  to 
the  breast,  and  the  female  breast  is  more  susceptible  to  radiation 
carcinogenesis  than  any  other  human  organ.  On  the  contrary,  breast  cancer  is 
least  likely  to  cause  serious  Illness  and  death  when  it  is  detected  at  a very 
early  stage. 

The  risks  and  benefits  of  mammography  can  be  estimated.  This  paper 
summarizes  current  risk  estimates,  then  proceeds  to  a comparison  of  risks  and 
benefits.  As  for  breast  cancer  mortality,  addition  of  mammography  to  a 
program  of  annual  breast  examinations  of  average  U.S.  women  is  of  questionable 
value  for  women  under  age  50  but  it  is  probably  beneficial  for  older  women. 
However,  the  break-even  point  is  closely  related  to  the  average  radiation 
exposure  of  breast  tissue  and  would  be  earlier  in. a few  centers  now  using 
optimum  techniques  and  equipment.  For  women  with  hclow-avcrage  risks  of 
breast  cancer,  the  age  would  he  higher,  and  for  a few  women  with  a high 
probability  of  developing  breast  cancer  it  would  he  lower.  The  break-even 
point  should  be  significantly  exceeded  before  nammographlc  screening  becomes 
worth  the  time,  trouble,  and  other  costs. 

breast  cancer  screening  programs  have  been  improved  significantly  since 
criticisms  ucrc  first  publicized  in  mld-1975.  Partial  improvements  include 
reduction  in  radiation  exposure  (at  least  in  some  centers),  guidelines  from 
the  National  Cancer  Institute  (NCI)  and  the  American  Cancer  Society  (ACS)  for 
restricting  the  screening  of  women  under  age  50,  and  changes  in_the  patient 
consent  form  signed  by  screenees  in  the  NCI-ACS  program.  Professional  and 
public  awareness  of  the  need  to  balance  the  benefits  of  screening  with  its 
risks  and  costa  lias  rapidly  and  markedly  increased.  Future  improvements 
should  further  define  the  optimum  design  and  application  of  breast  cancer 
screening  programs. 


In  the  United  States  there  has  been  much  public  debate  (and  much  public 
misunderstanding)  about  the  benefits  and  risks  of  breast  cancer  screening. 

This  paper  briefly  reviews  the  history  of  this  debate,  assesses  the  data  on 
which  decisions  must  be  based,  comments  on  the  many  serious  questions 
remaining,  and  describes  current  guidelines.  Radiation  hazards  have  been 
important  elements  in  the  debater,  and  their  impact  on  opinions  and  conclusions 
will  be  described.  Various  aspects  of  this  matter  have  been  discussed  in 
other  publications  (1-3),  with  which  this  paper  forma  a continuous  series. 


1053 


In  this  paper,  "ucreeniiig"  refers  u*  the  periodic  exiuninut Ion  of  women 
wlio  have  no  symptom  lh.it  , specifically  iniggest  breast  cancer,  Tlm«  the 
diagnostic  study  of  suspected  cancers  Is  excluded.  Most  women  have  minor 
breast  complaints  from  time  to  time;  such  women  are  not  considered  symptomatic 
unless  there  is  real  suspicion  that  the  symptoms  nay  indicate  cancer. 

This  paper  docs  not  reexamine  the  basic  data  on  radiation  carcinogenesis 
in  the  human  breast.  Upton  ct  al.  (4)  recently  considered  all  available  human 

data  suitable  for  tills  purpose;  no  additional  data  have  been  reported  since 
then;  and  I know  of  no  other  significant  data  sources  that  could  add  to  our 
knowledge  on  tills  matter  within  the  next  few  yearn.  Upton  ct  al.  concluded 
that  ( 


the  risk  may  be  assumed  to  approximate  3.5*7. 5 cases  of  breast 
cancer  per  million  women  of  ages  35  or  older  at  risk  per  year 
per  rad  to  both  breasts*  from  the  tenth  year  after  irradiation 
throughout  the  remainder  of  life." 

1 accept  that  estimate  ns  the  best  that  can  be  derived  today.  It  implies  a 
strictly  additive,  linear,  nonthrcshold  dose-response  relationship*  and  those 
who  believe  that  other  models  should  be  used  laay  come  to  significantly 
different  risk  estimates.  [For  discussion  of  these  points  see  (5-11)*]  This 
estimate  also  implies  that  tlid^fonnle  breast  is  one  of  the  most  sensitive 
human  organs  for  radiation  carcinogenesis  (12).  This  fact  is  important  in 
determining  how  X-ray  examinations  of  the  breast,  called  mammography,  should  's> 
be  used  in  screening  programs. 

The  well-known  study  of  the  Health  Insurance  Plan  of  Creator  New  York 
(il.l.l1.)  (13)  showed,  heyond  serious  (jucstlon*  that  annual  screening  by  a 
combination  of  modalities  (medical  history,  physical  examination,  and 
inamnography)  can  reduce  mortality  from  breast  cancer  for  women  over  age  50. 

The  mortality  reduction  was  almost  4l)/£  in  that  age  group,  a result  of  great 
practical  importance.  In  contrast*  no  mortality  reduction  whatever  occurred 
in  younger  women.  These  results  refer  to  the  effect  of  the  three  screening 
modalities  together.  The  II. I. P.  study  was  not  designed  to  provide  reliable 
assessments  of  the  effect  of  each  modality  separately,  and  the  problems 
involved  in  attempts  to  obtain  such  estimates  include  length  bias*  lead-time 
bias,  self-selection*  and  many  other  factors  (1-3).  We  do  not  know, 
therefore*  how  much  mammography  contributed  to  the  good  results  from  screening 
older  women.  We  can  conclude,  however*  that  mannogrAphy  was  not  beneficial  to 
women  age  50  and  younger*  because  even  the  three  modalities  together  did  not 
seem  to  be  helpful. 

The  ll.l.P.  studv  used  the  radiologic  tcchniaues  of  the  early  1960‘s,  and 
significant  technical  advances  have  been  made  since  then.  The  most  modern 
equipment,  properly  used,  can  produce  distinctly  better  images  now  than  then 
so  that  detection  of  more  lesions  at  earlier  stages  is  possible.  However*  no 
data  are  available  to  determine  by  direct  means  whether  this  earlier  detection 
is  beneficial  for  women  ago  50  and  younger.  All  of  the  evidence  is  Indirect. 

Much  of  It  depends  on  the  assumption  that  breast  cancer  In  women  over  50* 
essentially  all  postmenopause*  is  the  some  disease  hi  all  Important  biologic 
respects  as  Is  breast  cancer  in  younger  women.  Tills  assumption  may  well  be 
false,  Whereas  breast  cancers  in  these  two  age  groups  tend  to  have  the  same 
morphologic  expressions*  they  differ  substantially  in  epidemiologic  features* 
hormonal  and  biochemical  concomitants,  response  to  treatment,  and  other 
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f Actors.  Thus  wc  cmmot  ignore  tlic  fart  that  the  ll.l.P.  study,  the  only 

tellable  source  of  data  on  tlic  lour, -ton  effects  of  breast  cancer  screening, 
produced  entirely  negative  rcsulln  for  \mmoii  jtmler  ago  :»().  (Large-scale 

studies  with  modern  maromographlc  equipment  arc  now  or  soon  will  be  In  prepress 
in  the  Netherlands!  Sweden,  and  perhaps  Canada.  Their  results,  when 
available,  nay  nodlfy  present  conclusions.) 

With  respect  to  the  radiation  risks  of  mammography,  again  no  direct 
evidence  exists.  There  arc  simply  no  data  on  the  long-tern  followup  of  wonen 
exposed  to  X-radiation  of  the  sane  dose  level,  bean  quality,  and  fractionation 
pattern  as  that  used  in  breast  cancer  screening.  Host  of  the  arguments  have 
centered  on  whether  the  dose-response  relationship  is  linear;  that  is,  whether 
the  likelihood  of  causing  breast  cancer  is  In  direct  proportion  to  the  total 
anount  of  radiation  absorbed.  1 believe  that  the  linear  model  should  be  used 
for  doses  up  to  several  hundred  ruds,  although  sonc  people  (Including  many 
radiologists)  believe  that  It  overstates  risks,  and  others  (including 
radiation  biologists  and  others)  believe  that  it  understates  risk's.  The 
linear  model  for  X-ray  carcinogenesis  in  the  breast  should  be  regarded  as  a 
"best  estimate",  not  a "conservative"  model,  for  three  reasons:  l)  it  fits  all 
available  data  (14-17)  very  well,  2)  it  has  a direct  interpretation  in  terms 
of  present  understanding  of  cellular  and  molecular  events  In  radiation 
carcinogenesis,  and  3)  It  avoids  the  unnecessary  "looseness"  and  complexity  of 
models  with  larger  numbers  of  fitted  parameters'.  That  the  survivors  of  the 
atomic  explosions  in  Japan  have  had  a distinct  devotion  in  the  incidence  of 
breast  cancer  after  exposcrc  to  Just  17  rads  Is  significant. 

Application  of  tlic  linear  model  requires  some  knowledge  of  the  radiation 
doses  used  in  the  practice  of  mammography.  These  have  varied  widely,  with 
occasional  reports  of  extremely  high  doses  (2,3).  Radiation  doses  in 
matuoography  need  to  be  quite  high  (even  with  "lovi"-dosc  methods)  because  of 
the  small  differences  in  radiographic  density  among  fat,  fibrous  and  glandular 
tissue,  and  masses  of  malignant  cells.  In  the  United  States,  the  average 
midbreast  exposure  for  a complete  examination  (2  films/breast)  may  have  been 
In  the  range  3-5  rads  at  the  time  of  the  ll.l.P.  study.  Oyer  time,  and  with  the 
partial  shift  from  early  methods  to  xeromammography,  average  doses  declined  to 
perhaps  1-2  rads  by  the  summer  of  1975.  At  that  time  public  and  professional 
awareness  of  the  radiation  hazards  in  mammography  Increased  rapidly.  As  a 
result,  a sharp’  acceleration  occurred  in  the  move  toward  low-dose  methods,  and 
film-screen  combinations  were  much  more  widely  used.  Also,  the  degree  of 
caution  and  control  over  the  use  of  existing  equipment  increased.  Average 
midbreast  exposures  for  a complete  examination  may  now  be  about  0.5  rads  in 
tlic  United  States  (13)  and  further  significant  reductions  arc  likely  as  more 
hospitals  and  clinics  adopt  Improved  techniques.  This  recent  rapid  drop  in 
average  exposure  was  due  mostly  to  public  pressure  and  should  be  regarded  as 
one,of  several  beneficial  effects  of  extensive  coverage  of  the  subject  by 
general  newspapers,  magazines,  radio,  and  television. 

Radiation  risks  are  not  the  only  health  hazards  of  breast  cancer 
screening.  Other  authors  have  commented  on  the  high  frequency  of  negative 
biopsies,  on  surgical  mortality,  and  on  other  matters  (see  c.g.,  (19-20),  and 

(21)  with  following  discussion].  Some  of  the  research  needs  on  radiation 
risks  have  been  described  by  Dethlefsen  et  al.  (22). 


* . v 
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As  discussed  «bovu  Untn  about  the  risks  of  mammography  are  not  entirely 
satisfactory,  while  no  data  exist  to  slu'W  benefits  In  worsen  under  age  50. 

Just  these  two  points  provide  reason  to  be  cautious  in  the  use  of  raawnography 
to  screen  asymptomatic  young  women  from  the  general  population.  Two 
additional  problems  wake  the  broad-scale.  Indiscriminate,  use  of  mammography 
before  tlie  age  of  50  distinctly  unwise.  These  problems  are  the  overdlagnosls 
of  cancer  , and  the  likelihood  of  synergism  between  radiation  and  other  risk 
factors. 

The  first  of  these  problems,  overdiagnosis,  has  also  received  extensive 
public  exposure  in  the  United  States,  especially  during  late  1977  and  early 
1973.  A group  of  27  large  demonstration  centers  for  breast  cancer  screening 
had  reported  a total  of  l, U10  "cancers"  found  during  a scries  of  examinations 
of  about  230,000  women.  Five  hundred  ninety-two  were  described  as  "minimal 
cancer"  (a  term  1 deplore).  A group  of  eminent  pathologists  examined  slides 
for  506  of  these  minimal  cancers  and  concluded  that  66  were  entirely  benign, 

22  were  noninvaslvc  but  cool'd  not  definitely  be  classified  as  benign,  and  262 
were  considered  noninvaslvc  neoplasms  (23).  Thus  there  was  no  evidence  that 
350  lesions,  or  70 X of  the  "cancers"  reviewed  bv  this  group,  presented  any 
real  threat  to  life  ami  health.  This  fact  is  particularly  significant  because 
the  promoters  of  mannographv  have  given  great  emphasis  to  the  "minimal" 
cancers  as  showing  that  screening  can  detect  cancers  at  an  early  stage. 
Unfortunately,  news  articles  for  both  public  and  professional  readers  failed 
to  distinguish  between  two  distinct,  kinds  of  mistakes:  whether  the 

pathulogist  made  an  error  in  diagnosis,  and  whether  the  surgeon  made  an  error 
in  clinical  judgment.  The  former  is  most  important  in  evaluating  the  overall 
Impact  of  a large  public  screening  program;  the  latter  is  most  Important  in 
the  management  of  individual  patients.  Thus  statements  [see,  e.g.,  (24 )]  that 
there  were  only  three  clear  errors,  not  66,  depends  on  n large  number  of 
doubtful  assumptions,  including  the  blanket  assumption  that  there  was  no  error 
in  any  case  in  which  biopsy  and  mastectomy  were  performed  as  separate  surgical 
procedures.  This  assumption  was  presumably  made  because  a two-stage  approach 
allows  examination  of  permanent  ns  well  as  frozen  sections,  but  surely,  the 
same  mistake  made  twice  is  still  a mistake.  The  pathology  review  group  stands 
by  its  original  opinion  on  eacli  of  these  66  benign  lesions,  except  for  two 
cases  in  which  the  original  classification  was  ascribed  to  "computer  error" 
and  16  In  which  the  classification  as  "benign"  led  to  the  submission  of 
additional  slides  that  were  claimed  to  be  from  the  same  patient  (25). 

This  Is  a serious  nmttcr,  but  more  serious  Is  the  large  group  of 
nonlnvasive  neoplasms  (262  of  the  506  lesions  reviewed).  We  simply  do  not 
know  what  proportion,  if  any,  of  these  neoplasms  will  ever  progress  to  the 
more  usual  forms  of  breast  cancer  that  invade,  metastasize,  and  kill.  That 
some  do  is  likely,  but  recent  work  Indicates  that  the  proportion  oust  be 
small.  For  example,  Lattes  (26)  has  reported  on  a series  of  210  patients  with 
lobular  nonlnvasive  neoplasms  Incidentally  dutectcd.  Seventeen  percent  had 
developed  Invasive  concers  after  an  average  of  7-8  years  of  observation,  but 

half  wore  in  the  breast  contralateral  to  the  lobular  lesion.  Others  (27-30) 
have  also  noted  a relatively  low  frequency  or  rate  of  incidence  of  Invasive 
cancer  following  the  detection  of  nonlnvasive  neoplasms,  although  results  have 
differed  on  whether  lobular  or  ductal  lesions  present  a greater  long-term 
hazard.  At  present  we  do  not  know  whether  and  how  to  treat  such  lesions. 
Answers  to  these  questions  will  depend  In  part  on  the  development  of  a better 
understanding  of  the  nultlccntrlc  origin  of  many  breast  cancers,  including 
those  found  at  early  stages  by  screening  (31-32). 
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Wi.  tli  respect  to  the  likelihood  of  synergism  be  twee  if  the  carcinogenic 
effects  of  radintion  and  the  effects  of  other  risk  factors;  we  again  have  no 
data.  However,  the  fact  that  carcinogenic  agents  are  generally  synergistic  In 
laboratory  animals  Is  widely  accepted,  and  good  evidence  demonstrates  synergy 
In  some  human  cancers.  For  example,  the  relation  between  lung  cancer  and 
cigarette  smoking  is  very  much  magnified  by  exposure  to  either  asbestos  (33) 
or  radiation  (34).  At  least  two  other  studies  arc  in  progress  to  determine 
whether  radiation  is  synergistic  with  other  causes  of  cancer  in  the  human 


female  breast,  but  that  work  is  not  yet  complete  (Uolce  at  this  svmnoslua.  and 
35). 


If  a significant  degree  of  synergy  exists,  of  course,  women  at  high  risk 
of  breast  cancer  should  be  actively  excluded  from  general  x-ray  screening 
programs.  This  contrary  to  current  practice  In  the  United  States  and 
elsewhere,  and  we  may  in  time  come  to  regret  the  present  emphasis  on 
preferential  screening  of  women  who  are  at  especially  high  risk  of  developing 
breast  cancer. 

Generally,  to  assess  t\\c  impact  of  risk  factors  taken  one  at  a time  is 
very  difficult,  even  without  the  complications  of  synergism.  Recent  work  on 
the  implications  of  fibrocystic  disease  has  generally  suggested  a modest 
elevation  in  risk  of  breast  cancer  (36,  37),  family  history  is  important  (38), 
but  no  good  evidence  supports  the  idea  that  cancer  incidence  is  correlated 
with  the  size  of  the  breast,  which  is  largely  composed  of  fat  and  supporting 
tissues  [see,  e.g.,  (39)].  Suggestions  that  fibrocystic  disease  may  be 
associated  with  cancers  having  a favorable  prognosis  (40)  cannot  yet  be 
confirmed  or  denied.  Several  authors  (41-43)  have  developed  models  for 
estimating  the  effects  of  two\or  more  risk  factors  in  combination,  but  those 
models  need  much  testing  and  further  development  before  they  can  be  applied 
with  confidence  to  estimate  risks  for  specific  individuals.  Kessler  (44)  has 
considered  some  of  the  broader  issues  in  identifying  high-risk  population 
segments  for  special  attention  in  screening  programs. 

An  additional  point  should  be  considered  In  discussions  of  breast  cancer 
screening  for  women  under  age  50,  although  it  is  a problem  in  the  use  of 
screening  results  instead  of  in  the  screening  itself.  One  Justification  for 
the  periodic  examination  of  young  women  lias  been  the  value  of  providing 
reassurance  to  most  scrcenees  that  breast  cancer  is  not  present. 

Unfortunatley , not  all  cancers  arc  detectable  at  screening,  and  this  problem 
is  particularly  acute  in  young  women  because  the  denser  breast  tissue  makes 
radiologic  examination  more  difficult.  Several  reports  [sec,  c.g.,  (45)]  have 
shown  that  rnanmographlc  screening  of  young  women  has  more  often  led  to  a 
significant  delay  in  diagnosis  titan  it  has  advanced  the  date  of  cancer 
detection.  To  the  extent  that  screening  programs  arc  used  to  provide 
reassurance,  this  problem  of  false-negative  results^wlll  continue  to  be  a 
serious  one. 

In  the  United  States,  many  radiologists  would  like  to  give  every  woman 
one  or  two  so-called  ’'baseline  manuography  studies"  at  ages  35-40  (46).  Two 
reasons  have  been  advanced.  The  first  is  to  have  the  films  on  file  for 
comparison  with  later  X-ruys,  if  any  should  be  taken.  That  would  be  of  value 
only  if  the  use  of  baseline  films  really  changes  the  interpretation  of  later 
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results  In  a significant  proportion  of  canes.  Colleagues  who  arc  radiologists 
tell  me  that  baseline  fllns  can  provide  welcome  reassurance  that  later  films 
liave  been  correctly  Interpreted,  hut  that  they  rarely  affect  the  final 
diagnosis  nr  the  management  of  patient*;. 

The  second  reason  given  for  baseline  namroogrnpliy  is  to  identify  from  the 
appearance  of  the  breast  parenchyma  a small  subgroup  of  women  who  arc  at 
especially  high  risk  of  breast  cancer.  This  argument  is  based  primarily  on 
the  work  of  Dr.  John  Wolfe  (4 7,-4J),  who  has  reported  very  impressive  results. 
However,  other  radiologists  (49-54)  have  had  very  limited  success  in 
duplicating  those  results  In  well-controlled  studies.  Thus,  to  recommend 
baseline  manmograpliv  seems  unwise  unless  Wolfe's  classification  can  be  refined 
and  improved  for  general  application. 

There  is  a large  and  expandine  literature  on  newer  techniques  of 
mammography,  on  radiation  exposure  levels  with  various  techniques*  and  on 
methods  of  quality  control.  That  literature  will  not  he  reviewed  here,  except 
for  brief  coranent  on  a few  recent  reports  that  illustrate  important  points. 
Several  authors  [e.g. , (55,56) J believe  that  a single  view  la  sufficient  for 
screening  mannographv.  There  is  widespread  concern,  and  some  evidence,  that 
breast  cancer  screening  often  fails  to  meet  minimum  quality  standards  for  both 
radiologic  (57,58)  and  clinical  (3)  examinations.  Much  active  research  is  in 
progress  on  the  development  of  entirely  new  imaging  systems  and  on  new  ways  of 
using  present  systems  ((59),  and  several  chapters  in  (60)]. 

These  and  nanv  other  questions  about  breast  cancer  screening  have  been 
examined  by  a long  series  of  committees.  Perhaps  it  should  not  be  surprising 
that  committees  composed  primarily  or  exclusively  of  radiologists  have 
generally  advocated  vigorous  promotion  of  mammography  with  loose  control  and  a 
low  age  limit  for  starting  periodic  examinations.  Committees  with  a more 
balanced  membership,  including  surgeons,  pathologists,  epidemiologists, 
radiation  biologists,  and  persons  from  other  relevant  disciplines,  in  addition 
to  radiologists,  hove  come  to  different  conclusions.  Recently,  five  such 
connittecs  (6,  23,  61-64)  have  arrived  at  nearly  identical  conclusions  with 
respect  to  the  appropriate  role  of  mammography.  The  most  recent  report  (64), 
which  drew  in  part  on  the  others,  was  summarized  by  Thier  (65)  as  follows: 

"It  seems  reasonable  to  screen  women  over  50  years 
of  age  with  a combination  of  physical  examination 
and  X-ray  mammography.  Mamroographic  equipment  should 
be  well  calibrated,  and  the  dose  of  radiation  should 
be  less  than  1 rad.  The  patient  should  ask  for  and 
keep  a record  of  her  radiation  exposure.  Women  under 
50  may  continue  to  be  screened  by  physical  examination, 
but  should  be  screened  with  X-ray  mammography  only  If 
they  have  already  had  breast  cancer  or  if  they  arc 
between  the  ages  of  40  and  49  and  have  a mother  or 
sister  who  has  had  cancer  of  the  breast.  Though  the 
risk  from  X-ray  mammography  may  be  small,  it  is  finite, 
and  must  be  balanced  against  the  absence  of  any 
demonstrable  benefit  from  screening  women  below  50 
years  of  age.  When  screening  is  done,  it  should 
probably  be  on  a yearly  basis.  Lesions  of  less  than 
1 cm  should  be  evaluated  by  more  than  two  pathologists 
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before  any  definitive  operation  is  performed,  and 
before  a firm  diagnosis  of  cancer  is  reported  to  the 
patient." 

For  reasons  implied  above,  I endorse  those  guidelines.  I do  have  some 
reservations  about  them,  also  outlined  above,  but  basically  I believe  these 
guidelines  to  be  both  reasonable  and  defensible.  They  were  recently  adopted 
as  official  policy  in  all  agencies  of  the  U.S.  Government  (66).  In  one  large 
screening  program,  approximately  17%  of  women  aged  33-49  years  actually 

attending  the  screening  clinic  qualified  for  mammography  under  guidelines  very 
similar  to  these  (67).  These  guidelines  apply  only  to  screening,  that  Is,  to 
the  examination  of  women  who  do  not  have  qigns  or  symptoms  that  specifically 
suggest  the  possibility  of  breast  cancer.  Strax  (60)  and  Lester  (69)  have 
summarized  the  views  of  persons  advocating  less  restrictive  guidelines* 

I hope  that  other  groups  in  other  nations  will  examine  the  matter  with 
equal  care  before  launching  breast  cancer  screening  programs  that  may  be 
either  too  broad  or  too  narrow. 
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ATTMHHtHf 

Associate  Director,  TPA  March  21,  1973 

* Director,  National  Cancer  Program,  NCI 


Deputy  Associate  Director  for  Cancer  Control,  RCI 


Breast  Cancer  Detection  Denon  at  ration  Dnf^j 

1,  I believe  you  have  seen  the  oeaorandu^  I aent  to  the  Director,  DCBD, 
on  March  1,  1973  and  the  plan  to  call  on  your  office  for  assistance  in 
obtalnlnr  an  independent  epldortlolorlcal  study  of  the  Breast  Cancer 
Demonstration  Center  protect.  This  ocnorandun  Is  to  provide  you  dots 11s 
on  the  points  that  should  be  covered  in  your  review. 

2.  The  program  Is  concerned  vith  several  aspects  of  breast  cancer, 
reflecting  In  varying  decrees  the  different  uses  of  mammography : 

s)  Screening  of  asymptomatic  populations  as  a tool  In  the  earlier 
detection  of  breast  cancor, 

b)  Diagnostic  vork-up  of  patients  that  cose  to  medical  attention 
because  of  suspicious  signs  or  syept oms, 

c)  Specimen  radiography  as  minor  aid  to  case  management,  and 

d)  Research  on  the  natural  history  of  breast  changes,  especially 
those  related  to  malignant  neoplasms. 

At  present,  the  Cancer  Control  Program  Is  tsost  concerned  with  the  first 
tvo  of  these*  Since  they  ray  have  quite  different  triplication*  vlth 
respect  to  project  size  and  design,  they  should  be  considered  separately 
as  veil  as  together  In  your  review* 

3*  In  the  attachment  I have  listod  s micber  of  questions  under  three 
headings: 

«>  General 

b)  Screening 

c)  Diagnostic  vork-up 

X believe  the  sttachrcnt  is  self-explanatory  except  perhaps  for  definitions 
of  “Scrvico1'  and  "Demonstration."  ?.y  "Service"  I r.oan  the  provision  of  a 
screening  technique  solely  because  of  its  value  to  the  nartici^ir.tn  when 
it  is  delivered  in  this  kind  of  rrorran,  in  this  wav*  *tf  t:iis  tiee*  r.y 
"De*v>p.'itration"  I rein  demonstration  to  t''0  nodical  corrumltv  an-i/or  the 
general  population  of  what  this  technique  can  do  for  then,  with  the 
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Assoclote  Director,  PPA 

expectation  that  they  will  use  the  technique  on  0 wider  and  wider  scale 
after  the  denoun  t rat  ion  la  concluded.  beron3trat Ion,  ns  defined, 
explicitly  occludes  research  to  determine  whether  sera  technique  la  of 
value,  a function  of  other  VCI  Divisions,  ’ t do  however  wart  to  assure 
thatMCI  cukes  r.axlrtua  use  of  the  research  opportunities  Inherent  la 
service  and  demonstration  proorncs  that  are  supported  by  CCP  for  other 
reasons.  For  this  reason  the  attachment  refers  to  a few  research-related 
questions, 

4.  As  you  rvay  know,  there  were  no  forma*  IOTo  developed  for  this  project, 
since  the  Initial  work  neces9nry  to  stimulate  the  proposals  was  done  by 
units  of  tha  American  Cancer  Society,  Attached  for  your  Information, 
however,  are  Project  Information  and  ^orkacopo  documents,  and  also  the 
RFP  which  was  developed  by  N’CZ  on  the  supporting  S tat  Is  tidal  Center. 

5,  1 would  appreciate  your  reviewing  tha  attached  questions  end 
addressing  yourself  to  the  natter  of  what  would  be  involved  in  developing 
acceptably  complete  answers  to  these  questions, 

4,  Tina  Is  important,  !7CI  and  ACS  have  already  announced  the  selection 
of  tho  first  three  centers,  and  wo  must  get  then  started  almost  immediately. 
There  is  considerable  outside  interest  in  this  prosroi!,  and  I have  already 
received  numerous  inquiries  about  ■delays. 

,7«  I would  wo Leone  tha  opportunity  of  discussing  this  natter  with  you. 


'Attachraents 


John  C.  Cellar,  III,  tf.D* 


CCI 

jRn<jmvJrtA*:*a  3/31/73 
Dr,  Olson 
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cc? 

<3/2i./73> 


Attachment 
Questions  for  Study 

B roast  Cancer  Detection  Demon at ration  Units 


X*  Ceoeral  Pcr.-irks 


Why  Is  2X1  supporting  the  breast  cancer  detoetloa  pronran  as  a 
demon  ct  radon  nro^r/ra  end  out  of  OXP  funds?  la  oitr  objective  t^at  of 
having  a larce  pronortloa  of  vor.cn  in  tho  United  States  over  tha  ar.a 
of  35  undergo  annual  maxmopraphy,  or  annual  narr^o^raohy  plus  history 
cad  physical  examination?  If  so.  a number  of  specific  questions  need 
to  be  ansvared.  They  can  bo  sunrarised  as  four  riore  general  questions  t 

c)  !tov  pood  is  the  evidence  that  r^uaaoeraphy  ia  la  fact  effective 
la  reducing  cancer  mortality  or  disability? 

b)  Ia  tho  present  program  doslencd  in  an  optlnun  fashion  to  reach 
tho  objective  stated  above? 

c)  Nov  each  are  natters  of  cost  lilcdy  to  interfere  vith  widespread 
oae  of  eancjogrnphy  (i.o.  beyond  the  domonstratloa  propraa)?,  and 

d)  Is  thero  pood  reason  to  think  that  a laroo  proportion  of  voaca 
la  this  Country  will  voluntarily  r«  throuf'i  this  procedure?  Pest 
experience  vith  Taolu'll)  cytolopv  is  not  encouraging,  though  cytology 
is  less  expensive,  perhapo  more  effective  in  parccntapc  terns,  and, 
for  the  worsen  concerned,  significantly  less  troublesome  than  canco- 
ffrephy. 

IX*  Paste  Questions 

What  criteria  should  be  used  to  judge  the  success  of  tho  overall 
prop.rao?  Tho  success  of  each  unit  separately?  Under  vhnt  conditions 
should  support  of  an  unsuccessful  unit  be  terminated? 

Row  lon<*  should  2X1  plan  to  support  annual,  screening  ia  thlo  program? 
Rev  lon$  should  2X1  plan  to  continue  auhoequeat  follow-up? 

Can  ve  reduce  the  amount  of  Information  collected  on  each  ecrecnee, 
or  eac?i  positive  ecrecnee,  without  serious  loos? 

Are  the  proposed  overall  atae  end  coat  of  the  program  reasonable  in 
relation  to  the  various  objectives  and  tho  likelihood  of  success  of  each 
objective?  In  tha  figure  of  5,00-0  new  asynptosatlc  acrccnecs  per  year 
per  center  optical? 
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Attachment  Par,e  2 
III*  Screen In? 

A,  Service,  *?ov  stronq  la  the  eTi4cr.ee  that  p-'rrjoiraphv  la  a 
useful  tool  in  the  eirlier  detection  of  breast  cancer*  rov  rutch  does 
caroography  add  to  the  benefits  of  re-.ulor  examination  bv  history  end 
physical?  Vhat  is  the  estimated  effect  of  phis  earlier  det actios  on 
breast  cancer  mortality  and  disability,  and  how  qood  la  tiac  estimate? 

Row  atrtmp  la  the  evidence  that  a 1 'Tear  interval  between  * 
examinations  Is  optimal?  la  a single  fixed  lntorvsl  appropriate  for 
all  patients? 

Are  the  tarret  populations  optiivil?  Should  there  be  a lower  ace 
Unit,  and  If  eo  vhet  a?a?  Should  factors  of  risk  (other  than  a?o)  be 
uaod  a a criteria  for  scrcculnn? 

now  much  doea  e namcoeraphy  screening  program  raise  the  frequency 
of  biopsy  an:!  other  diagnostic  procedures,  particularly  the  frequency 
of  negative  biopsy?  '.’hat  is  the  morbidity  end  cost  of  these  additional 
procedures  in  relation  to  the  yield  of  early  cancers  found?  Is  there 
reason  for  concern  over  the  effects  of  repeated  radiation  exposure? 

Are  the  proposed  follow-up  ‘mechanisms  adequate  to  assure  that 
every  positive  or  suspicious  lesion  detected  is  promptly  investigated 
, and  treated? 

In  tenoral,  v!iat  are  the  expected  benefits  and  expected  coats 
(in  the  broadest  sense)  of  vide  spread  use  of  ramoyraphy  and  other 
screening  techniques  for  asymptomatic  populations? 

3,  Pcronst ration*  '.’hat  la  the  program  deslmcd  to  demonstrate, 
to  vboa,  with  what  ultimate  effect?  t’hat  is  the  livelihood  that  this 
demon otration  pro? ran  will  lead  to  wider  vino  of  mcnoyraphv,  slone  or 
In  conjunction  with  other  detection  r^esure?  V"mt  should  be  done  to 
ftp  rove  tho  effectiveness  of  this  program  as  a demonstration  activity? 
Vhat  are  the  orohlems  in  cottinq  r»amopraphy  more  vldely  accented  in 
screening,  by  health  professionals  and  by  the  public?  Is  the  present 
protract  likely  to  reduce  those  problems? 

Are  the  target  populations  opt  Inal  for  demonstration  purposes? 

row  much  are  economic  factors  lively  to  affect  the  u9e  of  a areo- 
graphy as  a ecraaninc  device,  at  present  cost  levels  and  at  levels 
that  clout  be  atealaed  (e.y,  usinq  themorrnpliy  as  a pre-acrcener; 
prcllolnary  readier*  by  oon-phyolcians)? 

Is  the  ?oal  of  5,000  new  patients  per  year  the  optimum  sire  for 
each  ♦•crottst ration  pro~raa?  hhat  is  tho  livelihood  that  it  will  be 
attained  in  each  center? 
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Attschncnt  Par,®  3 

C.  Poscnrch#  1?hat  aro  the  research  objectives  of  the  program 
with  respect  co  population  screening,  and  should  they  be  expended , 
reduced,  orfurther  refined?  M>at  Is  tho  likelihood  that  thoao 
objectives  will  |>e  attained  vith  tbs  present  program  also  and  design, 
or  with  a codified  yrogreo? 

Are  the  data  likely  to  bn  sufficiently  complete  and  sufficiently 
accurate  for  research  purposes  (c.y.  data  on  reasons  for  seeking 
screening:  data  on  treatment  and  outcoro  of  cases  detected;  data  on 
cancers  visaed  by  the  screening  program)?  Should  "sa turn t ion1' 
screening  be  attempted  In  on a or  nore  areas? 

T>«  Fducatlon#  Vhat  era  the  probable  educational  effects  on  tills 
progria,  on  various  nenents  of  the  general  population  and  on  various 
segnents  of  tho  health  profession?  Can  they  and  should  thoy  be  improved, 
sod  if  so  how? 

IV#  Diagnostic  Tork-up 

A,  Service#  now  strong  lo  the  evidence  that  r-arasography  is  a useful 
tool  In  the  diagnostic, work-up  of  suspected  broast  cancer? 

How  often  do  tho  results  of  tur-s>ogrephy  directly  effect  decisions 
on  patient  nanagerant,  especially  decisions  regarding  biopay?  How  often 
should  they? 

Should  criteria  te  established  for  the  use  of  narxwmraphy  as  a tool 
In  diagnosis  (as  opposed  to  screening) t If  so,  vhat  criteria? 

B.  Dcrionstrntlon.  Vhat  is  the  probable  effect  of  this  progrnn  in 
prorating  the  nroner  use  of  roa.-n-'ography  ns  o diagnostic  tool?  Could  that 
effect  be  significantly  improved,  and  should  it  be? 

C#  research#  Does  this  program  offer  opportunities  for  research 
studies  on  tho  uso  of  natrsopraphy  in  diarrr.ostic  work-up?  If  so,  how 
should  those  opportunities  be  exploited? 

D,  IVucatlon.  What  arc  the  probable  educational  effects  of  this 
program  with  respect  to  diagnosis  of  suspected  breast  cancer?  Can  and 
should  these  effects  be  Improved,  and  if  so  How? 
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*TT*cnMe**r  3 


Associate  Director,  PPA  March  39,  1973 

Director,  national  Cancer  Program,  ilCI 


Project  Officer 

HCI-ACS  breast  Cancer  Demonstration  Projects 
Breast  Cancer  Detection  Demonstration  Units 


Dr.  Bailar's  letter  of  March  21,  1973  is  most  disturbing  to  ne. 

The  project  objectives  have  been  well  spelled  out  In  the  "project 
Information." 


This  project  has  limited  objectives  and  they  have  been  crotty  much 
dictated  by  the  Arorican  Cancer  Society.  In  surrary  they  are: 


Can  American  Cancer  Society  volunteers  mobilize  a large  number 
(109,090  per  year)  of  volunteers  for  thermography,  renography, 
and  a physical  exaw? 


fll.  ...  Al ..  J.  4 1..  .1  J . .4i...»  . . J Ui.  ........  *«.. A At.. 

mi*  luitiei  emo  uit*  Ub'jctu  uuu  cm>  i uuii^  tnau  cirv? 

statistically  sound  method  of  prolonging  a‘ disease  free 
for  cancer  (i.e.  the  H.I.P.  study)  will  be  applied  to  a 
population. 


only 

interval 

large 


This  In  Itself  would  be  an  interesting  goal  to  achieve. 


Why  try  to  write  research  or  controls  into  this  ongoing  program? 


VSnneTh  i>.  Olsen,  lf."D . 
KBOLS  Of  I : b a : 3/  30/  7 3 


BEST  COPY  AVAILABLE 


1006 


Reprinted  from  CANCER.  Vol.  39.  No,  6,  June 
1977.  Copyright,  © 1977.  by  the  American  Cancer 
* Society,  Inc.  J.  B.  Lippincott  Company. 

Printed  in  U S A 


*TijUHMetfr4 


SCREENING  FOR  EARLY  BREAST  CANCER: 
. PROS  AND  CONS 


John  C.  Bailar  HI,  MD,  PhD 


Health  benefit*  and  risks  of  breast  cancer  screening  programs  have  been  both 
criticised  and  defended.  This  paper  summarises  and  evaluates  those  argu- 
ments, discusses  changes  that  have  already  occurred,  and  looks  at  prospects  for 
further  improvement.  Early  detection  of  breast  cancer  can  undoubtedly  reduce 
mortality.  X-ray  mammography  also  undoubtedly  carries  a risk  of  causing 
breast  cancer  at  some  future  time.  Both  benefits  and  risks  can  be  estimated.  In 
terms  of  breast  cancer  mortality , adding  mammography  to  a program  of  annual 
breast  examinations  of  average  U.S.  women  is  questionable  for  women  under 
age  55  but  likely  to  be  beneficial  for  older  women.  However,  the  break-even 
point  is  closely  related  to  the  average  radiation  exposure  of  breast  tissue,  and 
might  be  as  early  as  age  50  in  a few  centers  now  using  optimum  techniques  and 
equipment.  For  women  with  below-average  risks  of  breast  cancer  the  age  would 
be  higher,  and  for  a few  women  with  a high  probability  of  developing  breast 
cancer  it  would  be  lower.  The  break-even  point  should  be  significantly  exceeded 
before  mammographic  screening  becomes  worth  the  time,  trouble,  and  other 
costs.  Breast  cancer  screening  programs  have  been  improved  significantly  since 
criticisms  were  first  publicized  in  mid-1975.  Partial  improvements  include 
reduction  in  radiation  exposure  (at  least  in  some  centers),  guidelines  from  the 
National  Cancer  Institute  (NCI)  and  the  American  Cancer  Society  (ACS)  for 
restricting  the  screening  of  women  under  50,  and  changes  in  the  patient  consent 
form  signed  by  screenees  in  the  NCI-ACS  program.  There  has  been  a rapid  and 
marked  increase  in  both  professional  and  public  awareness  of  the  need  to 
balance  the  benefits  of  screening  with  its  risks  and  costs.  Future  improvements 
should  further  define  the  optimum  design  and  application  of  breast  cancer 
screening  programs. 

Cancer  39:2783-2795,1977. 


THE  FIRST  RUSH  OF  UNINHIBITED,  UNINFORMED 

enthusiasm  for  breast  cancer  screening  has 
passed,  permitting  more  sober  evaluation  of  the 
pros  and  cons  of  various  screening  programs  and 
modalities.  Health  benefits  and  risks  of  present 
programs  have  been  both  criticized  and  defen- 
ded. This  paper  summarizes  and  evaluates  those 
arguments,  discusses  changes  that  have  already 
occurred,  and  looks  at  prospects  for  further  im- 
provement. 

This  analysis  centers  on  the  good  and  bad 
aspects  of  adding  mammographic  screening  to 


Presented  at  the  Conference  on  Breasi  Cancer:  A Report 
to  the  Profession,  sponsored  by  the  While  House,  the  Na- 
tional Cancer  Institute  and  the  American  Cancer  Society. 
November  22-2V  J9?6.  Washington,  DC 
from  the  National  Cancer  Institute.  Beihesda  MD 
Address  for  reprints  John  CJ  Bailar.  Ml),  PhD.  National 
Cancer  Insliiuie.  Room  2A-09,  Blair  Building.  Beihesda. 
MD  2<X)H 

I am  indebted  to  Mrs  ( iertrude  Anthony  and  Mrs  Ph\lh» 
Jas  for  help  in  ihc  preparation  of  this  paper 
. Accepted  for  publication  January  26.  197’’ 


periodic  screening  by  physical  examination  and 
medical  history  alone,  with  particular  reference - 
to  the  periodic  screening  of  asymptomatic 
women.  Most  women  have  minor  breast  symp- 
toms at  some  point.  “Asymptomatic,”  as  used 
here,  means  “not  “presently  having  physical 
signs  or  symptoms  that  would  require  biopsy  if 
mammography  were  unavailable.”  By  this  defi- 
nition, asymptomatic  refers  to  almost  all  of  the 
population  and  includes  many  women  who  pres- 
ently have  minor  or  chronic  symptoms  thought 
to  result  from  benign  conditions. 

The  major  premises  of  the  analysis  are: 

(1)  Evidence  is  conclusive  that  annual 
screening  (history,  physical  examination, 
and  mammography)  can  reduce  short-term 
(less  than  10  years)  breast  cancer  mortality 
in  women  50  years  and  older  at  the  time  of 
screening,  but  the  precise  contribution  of 
mammography  to  this  reduction  is  not 
clear. 
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(2)  The  size  and  distribution  of  radiation 
hazards  should  be  carefully  examined. 
Axailable  data  are  adequate  to  do  so.  I 
disagree  with  the  philosophy  that  risks  do 
not  exist  until  they  have  been  conclusively 
demonstrated. 

(3)  The  number  of  cancers  discovered  does 
not  directly  measure  the  value  of  screening, 
which  also  depends  on  survival  in  the  ab- 
sence of  screening,  deaths  that  occur  de- 
spite earlier  detection,  self-selection  of 
screenees,  and  unavoidable  biases  in  re- 
sults. 

(4)  Mammography  must  be  evaluated  as 
one  among  several  useful  screening  mod- 
alities; individual  screening  examinations 
must  be  judged  in  the  context  of  lifetime 
patterns  of  screening;  and  the  likelihood  of 
failures  of  physicians  and  screenees  to  fol- 
low recommended  practices  must  be  con- 
sidered 

(5)  The  most  important  end-point  for  eval- 
uating cancer  screening  programs  is  overall 
reduction  in  the  number  of  deaths  from 
cancer.  Total  years  of  life  is  a reasonable 
alternative  measure  and  has  been  consid- 
ered by  some  other  authors  141,11  The  latter 
measure  gives  less  weight  to  the  prevention 
of  cancer  deaths  in  older  women  than  in 
younger  ones.  The  proper  choice  between 
these  measures  depends  on  whether 
screenees  (not  their  physicians  or  other  per- 
sons) are  more  concerned  about  cause  of 
death  or  length  of  life;  women  I have  talked 
with  have  tended  to  emphasize  the  former. 

(6)  There  is  no  adjustment  for  the  fact  that 

radiation-induced  cancers  might  be  subject 

-'—'to  early  detection  in  subsequent  screening 
examinations.  Other  analyses  have  in- 
cluded this  factor.141*’11  However,  I object 
to  the  implications  that,  first,  it  is  all  right 
to  cause  cancer  if  it  can  be  cured  later;  and 
second,  women  who  once  enter  a screening 
program  should  be  expected  or  required 

to  continue  indefinitely  so  damage  already 
done  will  be  detected. 

Risks  of  X-Ray  Mammography 

What  are  the  direct  risks  of  screening?  Among 
screening  modalities  now  in  general  use,  medi- 
cal history,  physical  examination,  and  thermo- 
graphy arc  entirely  safe.  The  only  appreciable 
hazard  is  from  x-ray  mammography. 


Evidence  is  abundant  from  both  human  (sec 
review’  in1*)  and  animal  studies  that  x-radiation 
is  carcinogenic  to  breast  tissue.  Unfortunately, 
there  are  no  data  on  the  effects  of  radiation  of 
just  the  frequency,  dosage,  and  physical  param- 
eters used  in  mammography.  Some  extrapola- 
tions, which  I believe  can  be  made  reliably,  are 
necessary.  These  involve  the  shape  of  the  dose- 
response  curve  (linearity  and  threshold),  effects 
of  dose  rate  and  dose  fractionation,  energy  level 
of  incident  radiation,  and  effects  of  exposing 
persons  at  different  ages. 

The  shape  of  the  dose-response  curve  for  radi- 
ation carcinogenesis  at  low  radiation  doses  has 
been  well  discussed.  It  is  sometimes  stated  or 
implied  that  such  curves  are  nonlinear  and  that 
a threshold  may  exist  below  which  exposure 
is  entirely  (or  almost  entirely)  safe.1  This  phi- 
losophy has  been  best  expressed  by  a report 
of  the  National  Council  on  Radiation  Protection 
and  Measurements  (NCRP).*T  Unfortunately, 
that  report  is  only  a philosophical  discussion 
and  includes  no  data,  which  are  obviously  essen- 
tial to  any  resolution  of  the  question  It  is  also 
unfortunate  that  the  NCRP  report  did  not  offer 
specific  alternatives  to  the  linear  model,  nor  did 
it  give  bounds  within  which  linearity  was  con- 
sidered a close  approximation  to  reality. 

Brown,6 * * * *  11  who  considered  dose-response  rela- 
tionships for  radiation  carcinogenesis  in  general, 
concluded  that  linear  extrapolation  from  doses 
up  to  100  rads  may  underestimate  risks  at  low 
doses.  Brown  also  discussed  possible  mecha- 
nisms of  radiation  carcinogenesis  and  their  rela- 
tive importance.  Morgan11  and  Ellett  and  Rich- 
ardson 11  have  dealt  with  the  same  problems,  and 
PochinH  recently  reviewed  evidence  that  radi- 
ation doses  less  than  10  rads  can  be  carcinogenic 
to  human  bone  marrow,  thyroid  gland,  and 
other  tissues.  Shellabarger41  has  summarized 
data  showing  that  different  forms  of  cancer  dis- 
play dose-response  curves  of  markedly  varying 
shapes.  One  consequence  is  that  estimates  of 
risk,  including  determination  of  the  shape  of  the 
dose-response  curve,  must  be  based  on  observa- 
tions on  the  organs  or  tissues  of  interest. 

Only  four  sources  of  information  seem  suit- 
able for  assessing  the  shape  of  the  dose-response 
curve  for  x-ray  carcinogenesis  iruthe  breast. 
Relevant  data  are  shown  in  Fig.  1.  First,  data 
from  experiments  by  three  laboratories  on  ef- 
fects in  the  Sprague-Dawley  rat 1,4tlT  were  sum- 
marized by  Rossi  and  Kellerer,41  who  concluded 
that  “in  the  case  of  x-rays,  a linear  dependence 
of  incidence  on  dose  appears  to  be  consistent 
with  the  data.”  They  ako  noted,  however,  that 
“even  if  the  dose-effect  relation  for  x-rays  were  in 
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(AVERAGE  DOSE  TO  BOTH  BREASTS) 

Fk;  T Dose-rfsponse  curv«  for  radiation  carcinogenesis  in  the  breast  Sources  (Top  left ) O Bond  ft  al  * 
A SheHabarger  ft  at  - Vogel  and  Zaidtvar”  (Bottom  left)  Shore  tl  at  .**  (Top  right)  Boke  and  Monvm’ 
(Bottom  right)  Mcfiregor  tl  at  ** 


fact  linear  in  the  dose  range  investigated  (a  dis- 
tinct possibility  in  view  of  the  limited  accuracy 
of  the  experiments),  the  linearity  must  be  acci- 
dental and  there  is  no  justification  for  a linear 
extrapolation.’'  Figure  l repeats  data  from  one 
source  of  Rossi  and  Kellcrer,  while  data  from 
the  other  two  laboratories  have  been  updated 
from  more  recent  publications.  These  data  show 
a remarkable  agreement  with  a linear  non- 
threshold effect  down  to  the  lowest  dose  exam- 
ined, 25  rads.  These  data  support  a linear  rela- 
tionship belter  than  they  support  any 
alternative. 

The  second  source  is  the  long-term  follow-up 
of  survivors  of  the  atomic  bombs  in  Hiroshima 


and  Nagasaki.**  No  significant  difference  in  the 
incidence  of  breast  cancer  was  found  between 
Hiroshima  (significant  neutron  radiation)  and 
Nagasaki  (largely  gamma  radiation),  so  results 
for  the  two  cities  have  been  pooled.  No  increased 
risk  is  evident  at  the  lowest  point  reported  (2.9 
rads),  though  standard  errors  are  relatively 
large.  The  increase  at  17  rads  is  distinct,  and  all 
remaining  points  appear  to  be  in  good  con- 
formity with  a linear  nonthreshold  effect. 

Third  are  observations  on  women  who  had 
repeated  Ruoroscopies  during  therapeutic  pneu- 
mothorax for  tuberculosis. 1 Agiin,  a linear,  non- 
threshold dose-response  curve  is  suggested  ex- 
cept possibly  for  the  lowest  point,  where  the 
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standard  error  is  large  enough  to  leave  some 
doubt  about  the  risk.  Other  reports  on  women 
subjected  to  repeated  pneumothorax  are  fully 
consistent  with  this  figure  but  do  not  lend  them- 
selves to  estimation  of  the  dose-response  curve.  7 

The  last  data  source  is  a recent  report  on 
women  subjected  to  radiation  treatment  for 
postpartum  mastitis  **  Once  more  the  carcino- 
genic effect  is  in  good  conformity  with  the  linear 
model  through  the  lowest  dose  observed,  100 
rads. 

Other  sources  of  human  data  have  suggested 
an  increased  risk  of  breast  cancer  after  radio- 
therapy for  other  cancers**  or  for  hirsuitism  or 
acne  of  the  skin  of  the  chest.1*  but  the  data 
cannot  be  used  for  the  estimation  of  the  dose- 
response  curve. 

Three  of  the  four  dose-response  charts  show 
evidence  of  a flattening  or  even  decline  at  the 
highest  doses,  such  that  linear  extrapolation 
from  high  doses  would  underestimate  risks  This 
well-known  effect  is  commonly  attributed  to 
sterilization  or  even  outright  destruction  of  the 
target  organ,  so  that  few  cells  are  left  to  become 
malignant 

This  brief  review  exhausts  the  store  of  scien- 
tific data  bearing  directly  on  the  dose-response 
curve  for  radiation  carcinogenesis  in  the  human 
breast  In  summary,  a long  philosophical  dis- 
cussion concludes  that  the  linear  nonthreshold 
model  may  overestimate  risks  at  low  radiation 
doses,  a more  recent  survey  concludes  that  the 
opposite  may  be  true,  and  all  available  data 
sources  are  consistent  with  a linear  non- 
threshold effect.  Thus  the  linear  model  is  not 
only  plausible  the  data  suggest  no  reasonable 
alternative.  Many  radiation  effects  are  nonlinear 
(e.g.,  erythema,  epilation,  tumor  destruction 
during  radiotherapy,  even  the  induction  of  some 
forms  of  neoplasms**),  but  evidence  is  now  suf- 
ficient to  accept  the  linear  model  for  estimating 
low-dose  carcinogenesis  in  the  breast,  at  least 
until  someone  produces  data  to  the  contrary. 

While  a linear  nomhreshold  response  agrees 
with  available  data,  additivity  of  the  effects  of 
fractionated  doses  is  less  certain.  Radiation  ex- 
posure in  long-term  mammography  screening 
programs  is  fractionated,  with  a small  in- 
cremental dose  at  evey  examination.  Some  labo- 
ratory data  suggest  that  fractionated  exposure  of 
rodents  to  a high  total  dose  may  produce  cancer 
just  as  effectively  as  a single  dose  of  the  same 
size,  whereas  other  data  show  opposite  re- 
sults.17 U,M  Most  data  are  based  on  experiments 
with  rodents,  and  little  or  no  evidence  exists  that 
fractionation  changes  carcinogenic  effects  in 


human  beings  or  other  large  mammals.  There 
seem  to  be  no  completely  appropriate  research 
studies  on  (he  kind  of  fractionated  exposures 
characteristic  of  mammography  screening  pro- 
grams. though  the  fluoroscopy  series  is  close.  How- 
ever, it  is  commonly  agreed  that  a protective  effect 
(if  any)  of  fractionation  or  dose-rate  reduction  is 
particularly  relevant  to  exposures  in  dose  ranges 
well  beyond  those  characteristic  of  mammography. 17 
Thus  I have  assumed  that  effects  are  additive. 

Next,  I have  assumed  that  the  energy  level  of 
the  x-rays  is  irrelevant  except  as  it  affects  the 
density  of  ionization,  measured  in  rads,  This 
hypothesis  is  generally  accepted  by  radiation 
biologists,  a nd  I know  of  no  data  to  the  contrary. 

Finally,  I have  assumed  that  radiation  risks 
are  independent  of  age  at  time  of  exposure. 
Some  of  the  data  cited  above  suggest  that  the 
risk  is  especially  high  at  ages  under  35  and 
declines  with  advanced  age,  but  this  finding 
must  be  confirmed  and  extended  before  it  can  be 
used  in  assessing  the  impact  of  screening  pro- 
grams. 

In  adopting  the  model  of  radiation  carcinoge- 
nesis described  here,  I have  found  the  experience 
of  the  atomic  bomb  survivors  especially  con- 
vincing, not  only  because  an  effect  was  observed 
w ith  only  1 7 rads,  but  also  because  this  observa- 
tion was  in  a human  population  with  an  unusu- 
ally low  “natural”  incidence  of  breast  cancer.  It 
is  true  that  these  women  were  exposed  to  a 
single,  sharp  dose  of  ionizing  radiation,  but  a 
tissue  dose  of  17  rads  is  within  the  range  of 
exposures  reported  for  a single  set  of  mammogra- 
phic  studies,  and  many  clinics*  might  deliver  a 
total  dose  of  this  size  in  just  a few  examinations. 
Of  course,  there  is  nothing  special  about  17 
rads;  that  is  just  the  point  at  which  we  now  have 
data  demonstrating  a risk.  Does  the  risk  begin  at 
16  rads,  or  15,  or  one,  or  zero?  Available  data 
suggest  to  me  that  it  begins  at  zero. 

That  mammographic  studies  cause  human 
breast  cancer  has  not,  of  course,  been  directly 
demonstrated.  Such  direct  evidence  is  unlikely 
despite  a substantial  radiation  risk  First,  it  is 
impossible  to  distinguish  by  clinical  or  patholog- 
ical means  between  cancers  induced  by  radi- 
ation and  by  other  factors;  we  simply  cannot  say 
that  one  breast  cancer  was  caused  by  mammog- 
raphy and  another  was  not.  Further,  we  do  not 
have  long-term  observations  on  large  numbers  of 
women  subjected  to  numerous  mammographic 
studies.  Large  populations  would  have  to  be 
followed  for  at  least  20  years  (assuming  a latent 
period  of  about  10  years),  and  mammography 
was  uncommon  20  years  ago.  Finally,  even  a 
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large  population  would  be  unsuitable  unless 
problems  of  self-selection  and  other  biases  could 
be  overcome,  a requirement  that  may  be  impos- 
sible to  meet.  Certainly,  many  women  who  had 
mammography  10  or  more  years  ago  have  sub- 
sequently developed  breast  cancer,  but  no  one 
can  say  just  which  ones  were  caused  by  the 
radiation  and  which  would  have  occurred  any- 
way. 

While  direct  proof  of  risk  by  long-term  follow- 
up of  women  in  mammographic  screening  pro- 
grams is  unreasonable  to  demand,  the  available 
evidence  is  reliable,  convincing,  and  in  my  view 
conclusive.  Critics  of  the  linear  nonthreshold  ad- 
ditive model  must  now  assume  the  burden  of 
proof  that  this  model  seriously  overstates  risks  at 
low  doses.  At  this  point,  any  alternative  to  the 
linear  model  is  pure  speculation. 

Radiation  Doses  in  the  Rea!  World 

Discussions  of  radiation  exposures  in  mam- 
mography have  been  complicated  and  confused 
by  frequent  failures  to  distinguish  among  impor- 
tant factors.  Examples  include  the  differences 
among  or  between  l)  roentgens  and  rad;  2)  air 
doses,  skin  doses,  surface  doses,  and  tissue 
doses;  3)  doses  from  a single  exposure,  from  a 
“standard”  set  of  films,  and  from  a standard  set 
plus  additional  films  (repeat  films,  extra  views, 
etc  );  and  4)  attainable  doses,  current  optimum 
doses,  average  doses,  and  the  upper  range  of 
doses  actually  need. 

Further,  until  recently,  accurate  dose  infor- 
mation has  been  very  difficult  to  obtain  because 
of  technical  limitations  on  the  more  common 
types  of  radiation  dosimeters. 

For  the  first  three  items  above,  the  most  useful 
single  parameter  is  the  total  ionizing  radiation 
(rads)  delivered  to  the  “average”  breast  cell 
(mean  tissue  dose)  during  a single  screening 
examination  (standard  set  plus  any  additional 
films).  In  past  years,  the  standard  set  often  in- 
cluded jhree  films  of  each  breast;  some  mam- 
mographers  now  believe11,1 10  that  one  film  of  each 
breast  is  sufficient  for  screening  purposes, 
though  others  believe  further  work  is  needed.” 
The  usual  practice  fdday  is  to  use  two  films  of 
each  breast  and  to  take  additional  films  when 
indicated.  Moskowitz”  reported  an  average  of 
5.5  (both  breasts,  or  2.75  per  breast)  exposures 
in  a clinic  where  two  films  per  breast  was  stand- 
ard procedure.  In  the  absence  of  broader  data, 
that  is  the  figure  used  below. 

The  tissue  dose  at  2 cm  is  approximately  2 1% 
of  the  surface  dose  (in  rads)  and  about  12%  at  3 
cm.”  The  midbreast  region  may  be  about  3.0 


cm  from  the  surface  when  moderate  breast  com- 
pression is  used  “However,  because  attenuation 
of  dose  is  nearly  exponential  from  entrance  to 
exit,  and  because  the  entrance  dose  is  commonly 
greater  for  thick  breasts  than  forjhin  ones,  the 
mean  tissue  dose  is  higher  than  the  ^nidbreast 
dose.  My  own  estimates  are  that  the  tissue  dose, 
averaged  1)  through  each  breast,  and  2}  for 
breasts  of  different  thickness,  is  about  22%  of  the 
surface  dose. 

Finally,  the  air  dose  in  roentgens  is  very  close 
to  the  skin  dose  in'  rads.  Thus  each  roentgen  of 
air  dose  in  a single  exposure  is  approximately 
equivalent  to  2.75  X 0.22  * 0.605  rads  mean 
tissue  dose  for  a complete  film  set. 

Only  two  broad-scale  sources  of  data  exist  on 
doses  actually  delivered  during  mammography. 
First  are  repo^ls,,’,1  on  radiation  exposures  in 
the  27  Breast  Cancer  Detection  Demonstration 
Programs  (BCDDPs)  jointly  supported  by  the 
American  Cancer  Society  (ACS)  and  the  Na- 
tional Cancer  Institute  (NCI).  These  data  show 
a single-exposure  air  dose,  averaged  over  63 
mammographic  systems,  of  3.1  R in  the  first 
year  of  the  program.  By  the  second  year  the 
average  (now  over  57  systems)  was  2.2  R,  a 
reduction  of  29%.  However,  the  most  active  de- 
tection center  in  the  program  still  delivered  an 
average  of  4.93  R,  and  one  center  went  as  high 
as  5.5  R.41  Indications  are”  that  the  latter  has 
been  significantly  reduced  since  Malone’s  re- 
port.” The  2.2-R  average  is  equivalent  to  about 
2.2  X 0.605  - 1.33  rads  average  tissue  dose  per 
complete  examination. 

These  dose  levels,  obtained  in  a carefully 
monitored,  tightly  controlled  demonstration 
program,  are  probably  the  lowest  that  one  could 
expect  at  present  for  any  broad  multi-center 
screening  activity.  Wochos  and  Cameron”  have 
discussed  some  of  the  problems  encountered  in  a 
more  general  survey  of  patient  exposures  from 
diagnostic  x-rays.  Bicehouse4  reported  on  ex- 
posure levels  in  70  unmonitored  screening  clin- 
ics in  Eastern  Pennsylvania.  The  average  single- 
exposure air  dose  was  8.2  R,  but  that  average 
was  heavily  affected  by  five  facilities  that  over- 
exposed and  underdeveloped  images  to  deliver 
an  average  of  39  R and  by  an  additional  11 
facilities  using  a “high  density”  technique  that 
delivered  an  average  of  24  R.  The  highest  single 
value  reported  was  47  R.  Bicehouse  has  also 
noted4  that  some  of  the  most  extreme  values 
were  easily  corrected  on  the  spot  and  should  not 
recur,  so  that  average  doses  in  that  geographic 
area  may  have  been  significantly  reduced  since 
(and  because  of)  his  survey.  There  are  re- 
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portsM,M  of  at  lean  four  cases  of  radiodermaiitis 
following  mammography,  indicating  skin  doses 
of  hundreds  of  rads,  but  such  doses  are— we 
hope — quite  unusual. 

Women  exposed  to  relatively  high  doses 
might  return  to  the  same  clinic  repeatedly, 
amassing  huge  total  tissue  doses*  although  they 
and  their  referring  physicians  might  not  have 
any  direct  indication  that  doses  are  excessive. 
Even  mammographers  themselves  often  do  not 
know  what  dose  they  use,  since  nearly  identical 
equipment  and  techniques  often  give  markedly 
different  exposures,  and  since  many  or  most 
machines  now  in  use  have  never  been  calibrated 
after  leaving  the  factory. 11 

Jans*  has  reported  the  development  of  a pro- 
gram to  monitor  doses  on  a nation-wide  basis. 
His  results,  based  on  a pilot  study,  are  not  yet 
available  for  full  analysis.  However,  pilot  results 
suggest  that  average  doses  are  somewhat  lower 
than  in  the  Bicehouse  survey  and  that  extreme 
values  are  distinctly  less  common. 

Image  quality  needs  more  investigation  and 
public  discussion  Dose  reductions  will  clearly 
be  unacceptable  if  the  resulting  radiographic 
images  often  fail  to  display  cancers  that  would 
be  visible  at  higher  doses.  In  such  situations  it 
may  be  best  to  dispense  with  mammography 
altogether  Malone11  and  Cameron*  reported  the 
beginning  programs  to  assess  image  quality,  but 
much  remains  to  be  done. 

Benefits  from  Early  Detection  of  Breast  Can- 
cer 

My  initial  interest  in  the  role  of  x-ray  mam- 
mography was  sparked  not  by  a suspicion  that 
the  risks  were  high,  but  because  the  potential 
benefits  seemed  much  lower  than  many  people 
had  been  led  to  believe.  What  are  those  benefits? 

Without  doubt,  earlier  detection  can  reduce 
mortality.  The  best  data  on  this  come  from  a 
study  by  the  Health  Insurance  Flan  of  Greater 
New  York  (H!P),  which  compared  women  in- 
vited to  participate  in  a breast  cancer  screening 
program  with  those  not  invited.  *T  Among  30,426 
women  in  the  study  group,  70  had  died  from 
breast  cancer  within  seven  years  of  the  initial 
round  of  screening;  among  a nearly  equal  num- 
ber of  matched  controls,  108  had  died.  The  ob- 
served difference  is  highly  significant  in  both 
medical  and  statistical  terms.  However,  the 
mortality  difference  is  entirely  limited  to  women 
at  least  50  years  of  age;  no  difference  was  dem- 
onstrated for  those  under  50. 4* 


Since  findings  in  the  HIP  screening  program 
were  recorded  independently  for  each  of  three 
screening  modalities  (medical  history,  physical 
examination,  and  mammography)  the  effect  of 
each  modality  can  be  estimated  separately.  In 
the  group  invited  for  screening,  299  breast  can- 
cers were  reported  within  five  years  of  the  start 
of- the  study,  including  225  among  the  20,166 
women  actually  screened  at  least  once.  Over  half 
of  these  breast  cancers  (132)  were  first  detected 
by  the  screeni ng  examinations,  but  only  44(15% 
of  all  breast  cancers  and  20%  of 'those  in 
screened  women)  would  have  been  missed  by 
omitting  mammography  from  the  initial  and  an- 
nual follow-up  screens.  This  provides  our  best 
estimate  of  the  number  of  breast  cancers  that 
can  be  found  by  adding  mammography  to  a 
screening  program  of  history  and  physical  ex- 
amination. 

The  key  elements  establishing  the  reliability 
of  the  HIP  results  are  that:  1)  women  were 
assigned  to  the  study  or  control  group  without 
reference  to  their  risk  of  developing  breast  can- 
cer or  their  current  medical  status;  2)  the  assign- 
ment was  random;  and  3)  analyses  of  later  mor- 
tality including  consideration  of  women  who 
refused  screening  as  well  as  those  who  are  ac- 
cepted. 

These  aspects  of  study  design  and  analysis 
avoid  the  two  most  important  biases  in  results, 
the  lead  time  bias  and  the  length  bias,  as  long  as 
effects  of  the  total  screening  program  are  consid- 
ered. (They  may  reappear,  however,  if  one  at- 
tempts to  isolate  the  effects  of  separate  screening 
modalities.)  Studies  in  which  one  or  more  of 
these  elements  is  missing  are  subject  to  biases 
that  may  undermine  conclusions. 

Some  have  argued  that  the  HIP  study  is  out  of 
date  and  that  technical  improvements  in  mam- 
mographic  imaging  permit  detection  of  a higher 
proportion  of  cancers,  especially  in  younger 
women.  This  may  be  true,  but  large-scale  hu- 
man studies  offer  no  supporting  evidence.  Cer- 
tainly, simple  counts  of  “cancers1' discovered  by 
various  screening  modalities  are  insufficient 
without  careful  control  of  biases  such  as  recent 
trends  toward  the  inclusion  of  borderline  or  be- 
nign neoplasms,  e g.,  lobular  carcinoma  and  in- 
traductal carcinoma  in  utu. 

There  are  three  major  reasons  why  data  from 
the  NCI-ACS  BCDDP  cannot  be  used  to  esti- 
mate the  results  of  screening  an  average  group  of 
asymptomatic  women.  First,  there  is  no  control 
group.  The  screenees  are  likely  to  be  atypical  in 
many  ways  because  women  decide  for  them- 
selves whether  or  not  they  will  seek  screening. 
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Second,  and  perhaps  more  important,  the  re- 
sults of  the  NCI -ACS  program  available  to  me 
do  not  distinguish  between  symptomatic  and 
asymptomatic  women.1  The  medical  histories 
have  been  collected  but  not  processed.  Simple 
counts  of  breast  cancers  discovered  may  thus  be 
seriously  biased  If  just  two  women  in  every 
thousand  ask  for  screening  because  they  have 
symptoms  of  breast  cancer,  they  would  account 
for  over  half  of  the  cancers  discovered  to  date 
The  screening  of  symptomatic  women  has  not 
been  seriously  questioned,  and  mixing  such  a 
group  with  asymptomatic  women  simply  and 
plainly  destroys  the  value  of  the  data  for  testing 
whether  asymptomatic  women  (as  defined  here) 
should  be  screened  It  should  also  be  noted  that 
eventhe  unprocessed  data  on  symptoms  may  not 
completely  resolve  this  matter  because  of  the 
likelihood  that  one  or  two  women  per  thousand 
may  falsely  deny— to  themselves  as  well  as  to  the 
examiner — that  they  have  any  symptoms 

Third,  that  program  was  not  set  up  to  provide 
data  of  research  quality,  and  the  data  arc  se- 
verely deficient  or  inaccurate  in  important  ways 
The  most  serious  problems  are  that  reporting  or 
the  number  of  “interval”  cancers  (those  not 
found  by  the  screening  program)  is  at  present 
seriously  incomplete,  and  for  those  that  were 
abnormal  on  screening  by  more  than  one  mo- 
dality, the  recorded  data  are  unreliable  as  to 
which  modality  or  modalities  should  be  cred- 
ited *°  Bross“  and  Fink**  have  discussed  some  of 
the  definitions  and  problems  in  using  data  from 
that  program  for  research  purposes 

Cancer  epidemiologists  recognize  that  the 
number  of  cancers  discovered  in  a screening  pro- 
gram does  not  provide  a direct  index  of  benefits. 
Reasons  include 

(1 ) For  some  forms  of  cancer,  many  or  most 
patients  already  survive  wiihout  the  benefit 
of  screening  programs.  While  every'  addi- 
tional life  saved  may  be  very  much  worth 
saving,  it  is  misleading  to  attribute  all  sur- 
vivals to  earlier  detection.  For  breast  can- 
cer, approximately  60%  of  patients  now 
survive  their  disease 

(2)  Some  patients  will  die  of  their  cancer 
despite  earlier  detection  Of  1 32  breast  can- 
cers found  by  the  HIP  screening  program, 
at  least  17  have  already  resulted  in  the 
death  of  the  patient,  including  three  can- 
cers found  only  by  mammography  44 

(3)  Self-selection  may  have  a major  impact 

Health-conscious  women  (who  mighi  for 


that  reason  alone  have  earlier  detection  and 
above-average  prognosis)  may  be  especially 
likely  to  request  screening;  voluntary 
screenees  may  include  a high  proportion  of 
women  with  above-average  risks  of  devel- 
oping breast  cancer;  and  a small  number  of 
women  who  already  have  signs  or  symp- 
toms of  breast  cancer  may,  for  that  reason, 
request  (or  accept)  screening  and  distort 
the  cancer  discovery  rate. 

(4)  White  very’  nearly  all  of  the  general,  or 
average,  female  population  is  free  of  symp- 
toms of  breast  cancer,  the  small  proportion 
with  symptoms  is  extremely  important. 
Thus  even  a random  sample  of  the  general 
population  may  yield  screening  results 
markedly  at  variance  for  those  from  a truly 
asymptomatic  population.  Cancer  in- 
cidence rates  among  women  who  decline  to 
participate  in  well-advertised  and  easily 
available  screening  programs  may  ap- 
proach incidence  rates  among  asympto- 
matic women  in  general;  such  rates  are 
known  to  be  lower  than  for  women  w ho  do 
accept  screening.41 

(5)  There  is  often  a failure  to  distinguish 
between  results  of  an  initial  round  of 
screening  examinations  and  results  ob- 
tained over  a regular  series  of  follow-up 
examinations 

(6)  Various  biases  are  known  to  affect  the 
survival  rates  of  patients  with  cancers  found 
by  screening  The  most  important  are  the 
lead  time  bias  and  the  length  bias;  these 
have  been  discussed  elsew  here. <tl  **  For  ex- 
ample. Kusama  tt  alV  and  Sprat t ft  ai6i 
have  discussed  the  relation  between  tumor 
volume  doubling  times  and  the  probability 
of  recurrence  (no  relation  demonstrated) 
and  between  doubling  times  and  survival 
(strong  relation).  These  data  as  well  as 
those  of  the  HIP  study3 4  thus  show  a signifi- 
cant length  bias  effect.  The  effect  of  the 
length  bias  is  pervasive  and  likely  tc  be 
profound  in  breast  cancer  screening. 

In  summary,  breast  cancer  screening  can  save 
lives,  at  least  in  the  short  run.  but  the  contribu- 
tion of  x-ray  mammography  to  that  initial  bene- 
fit is  not  clear  Estimates4  are  that  mammog- 
rapln  reduced  ihe  total  breasi  cancer  mortality 
in  the  HIP  study  group  b\  not  more  than  10%, 
and  possibly  b\  much  less.  Shapiro44  estimated 
that  the  exclusion  of  mammography  from 
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screening  programs  would  reduce  benefits  by 
about  one-third,  implying  a total  mortality  dif- 
ference of  about  10%  under  the  conditions  of  the 
HIP  study.  Breslow  et  <*/.'•  have  recently  re- 
viewed the  data  and  concluded  that  “x-ray 
mammography  led  to  an  approximately  1 0—  I S% 
reduction  in  breast  cancer  mortality'*  but  that 
there  is  reason  to  believe  that  the  reduction 
would  have  been  greater  if  participation  by  the 
study  group  had  been  more  complete.  The  evi- 
dence indicates  that  annual  mammography 
would  probably  not  reduce  total  breast  cancer 
mortality  by  as  much  as  20%  below  that  attain- 
able by  annual  history  and  physical  exam- 
ination, even  if  participation  were  universal 
This  estimate  includes  consideration  of  the  value 
of  other  screening  modalities,  the  frequency  of 
cancers  found  between  screening  examinations, 
the  deaths  of  some  patients  despite  very  early 
detection,  and  the  pervasive  effects  of  biases  in 
the  types  of  cancer  found  by  screening. 

Several  important  areas  remain  almost  unex- 
plored. One  is  the  optimum  frequency  of  screen- 
ing for  women  who  should  have  it  at  all,  another 
is  the  hazard  really  presented  by  certain  benign 
or  borderline  lesions  detectable  by  mammog- 
raphy (lobular  carcinoma  in  situ;  intraductal  le- 
sions), and  a third  is  the  relationship  among 
image  quality,  cancer  detection  rates,  and  radi- 
ation exposure  with  some  of  the  newer  ultra- 
low-dose  techniques.  The  most  important,  how- 
ever, may  be  the  relation  between  the  natural 
incidence  of  cancer  and  the  risk  of  radiation 
exposure.  Animal  strains  with  a low  incidence  of 
some  form  of  cancer  are  often  resistant  to  the 
effects  of  carcinogenic  agents,  while  strains  with 
a higher  “natural”  incidence  have  a greater  sus- 
ceptibility to  the  induction  of  yet  more  cancers 
Thus,  are  women  already  at  high  risk  of  breast 
cancer  also  at  especially  high  risk  for  the  in- 
duction of  radiogenic  cancers?  If  so,  high-risk 
women  may  be  the  least  suitable  candidates  for 
x-ray  mammography.  This  possibility  needs 
prompt  and  thorough  evaluation. 

Differentiation  of  Risks  of  Breast  Cancer 

Many  factors  are  known  to  be  related  to  the 
risk  of  breast  cancer.  A few  that  are  associated 
with  incidence  rates  below  average  are:  l)  no 
family  history  of  breast  cancer,  2)  two  or  more 
pregnancies,  3)  first  pregnancy  before  age  25, 
and  4)  menopause  before  age  50.  Is  the  presence 
of  one  or  more  indicators  of  low  risk  a specific 
contra-indication  to  x-ray  mammography?  No 
more  than  the  absence  of  one  or  more  such 
factors  is  a specific  indication  that  mammog- 


raphy should  be  done.  For  example,  about  90% 
of  women  with  a history  of  breast  cancer  in  a 
mother  or  sister  do  not  themselves  develop  the 
disease. 

If  we  had  appropriate  information,  the  risk  of 
breast  cancer  for  any  given  woman  could  be 
placed  on  a continuous  Kale  from  very  low  to 
very  high.  Thus  we  could  identify  5%  of  women 
in  whom  the  risk  is  highest,  or  20%  in  whom  it  is 
highest,  or  even  95%.  Recent  statements  to  the 
press**  implying  that  80%  of  women  are  at 
higher  risk  than  the  other  20%  are  not  very 
informative.  Such  statements  would  be  true  for 
any  proportion  between  0%  and  100%.  Further, 
such  statements  certainly  do  not  imply  that  80% 
of  women  have  such  a high  risk  of  breast  cancer 
that  they  should  have  annual  mammographic 
screening,  regardless  of  age.  The  80%  with  high- 
est risk  may  include  30%  or  more  in  whom  the 
risk  is  still  well  below  average.  Certainly,  it  is 
misleading  to  imply  that  80%  of  all  women  are 
at  high  risk  of  breast  cancer  when  only  7%  are 
ever  found  to  have  it. 

With  three  exceptions,  all  of  the  risk  factors 
now  known  for  breast  cancer  have  relatively  low 
risk  ratios  (appoximately  3.0:1  or  less).  The 
exceptions  are  1)  age,  2)  race,  and  3)  history  of 
breast  cancer  on  the  contralateral  side.  Risk 
ratios  of  3.0 : 1 are  likely  to  be  of  marginal  value 
in  identifying  the  best  candidates  for  mammog- 
raphy, unless  several  risk  factors  are  present 
simultaneously  and  have  independent  or  syner- 
gistic effects.  One  must  also  consider  the  entire 
medical  history,  not  just  present  findings.  Thus 
breast  pain  may  sometimes  be  an  indication  for 
screening,  but  a long  history  of  premenstrual 
breast  pain  (in  the  absence  of  other  factors)  is 
not,  nor  is  a long  and  stable  history  of  chronic 
cystic  mastitis.  The  latter  may  even  be  a specific 
contraindication  under  some  circumstances,  be- 
cause extensive  fibrocystic  changes  can  obscure 
signs  of  cancer  on  mammography.  Recommen- 
dations for  the  screening  of  breasts  that  are  large 
and  difficult  to  examine  by  palpation  seem  par- 
ticularly unwise.  Not  only  does  the  preceding 
analysis  of  benefits  stilt  hold;  the  radiation  risks 
may  be  significantly  greater  than  for  smaller 
breasts.  This  is  because  a greater  volume  of 
tissue  is  exposed  and,  perhaps  more  important, 
the  higher  entrance  doses  required  for  thick 
breasts  result  in  a higher  average  dose  in  the 
expored  tissues. 

Davies  and  co-workers,T  recently  took  a large 
first  step  toward  the  differentiation  of  risks  of 
breast  cancer  in  the  general  population.  They 
made  two  major  simplifying  assumptions  that 
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need  10  be  verified:  lhai  the  risk  factor*  they 
selected  for  their  analysis  occur  independently, 
and  that  the  risks  these  factor^  generate  are  also 
independent  on  a multiplicative  scale.  Using 
these  assumptions  and  risk  estimates  for  individ- 
ual factors  already  available  from  the  literature, 
they  obtained  a nearly  continuous  spectrum  of 
risks  within  each  five-year  age  group  from  40  to 
65.  If  this  work  can  be  confirmed  and  clinically 
applied  we  might  find,  for  example,  that  the  risk 
of  breast  cancer  is  high  enough  to  justify  mam- 
mography for  a very  small  but  identifiable  per- 
centage of  women  aged  40-44  or  for  a much 
larger  percent  of  women  aged  55-59,  with  indi- 
vidual risks  in  each  age  group  determined  by  the 
presence  or  absence  of  specific  combinations  of 
risk  factors  afTecting  that  age  group. 

for  each  potential  screenee,  a separate  deci- 
sion must  still  be  made  which  is  based,  in  part, 
on  the  best  possible  overall  assessment  of  the 
probability  that  she  has  a breast  cancer  in- 
volving each  of  three  characteristics:  It  should 
be  I)  presently  unknown,  2)  not  discoverable  by 
medical  history  and  physical  examination,  but 
3)  discoverable  by  x-ray  mammography. 

Synthesis 

Some  elements  of  rational  decisions  on  screen- 
ing of  individuals  have  been  discussed.  Rational 
decisions  on  the  optimum  use  of  x-ray  mammog- 
raphy in  whole  screening  programs  clearly  in- 
volve the  same  plus  other  factors.  Some  of  the 
most  important  are:  I)  the  distribution  of  risk 
factors  for  breast  cancer,  including  agej  in  the 
population  to  be  screened;  2j *^adiatiofl  ^6ses~ 
actually  delivered  to  breast  tissue;  3)  the  likeli- 
hood that  the  mammography  system  used  at  a 
given  clinic  will  detect  a breast  cancer  that  could 
not  be  found  by  less  hazardous  means;  and  4) 
the  likelihood  that  a women  with  a cancer  found 
early  will  survive,  and  that  she  would  otherwise 
have  died  of  the  cancer.  Lifetime  patterns  of 
screening  must  also  be  considered;  for  example, 
the  woman  who  is  screened  annually  from  age 
35  to  50  and  then  quits  may  have  a greater 
likelihood  of  death  from  breast  cancer  than  the 
one  who  starts  at  35  and  continues  indefinitely, 
who  in  turn  has  a greater  likelihood  than  the 
woman  who  does  not  start  until  she  is  50  or 
older. 

We  now  have  most  of  the  tools  needed  for  the 
framework  of  a rational  breast  cancer  screening 
program.  McKeown14  recently  summarized 
some  of  the  important  principles  for  develop- 
ment of  rational  screening  policies. 

With  respect  to  benefits,  I estimate  from  the 
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HIP  data  on  rescreening  that  not  more  than  20% 
of  all  new  breast  cancers  could,  be  found  by 
annual  mammographic  screening  before  they 
could  be  found  in  any  other  way.  This  figure  is 
probably  lower  at  young  ages  and  higher  at 
older  ages,  but  I have  not  included  an  age  ad- 
justment here.  I also  estimate,  after  consid- 
eration of  the  length  bias  and  other  important 
factors,  that  the  survival  rate  for  these  cancers 
would  then  be  raised  from  75%  without  screen- 
ing to  95%  with  screening.  Since  we  are  dealing 
with  causes  of  death,  the  question  of  “cure,”  as 
distinct  from  survival,  does  not  arise. 

The  risks  of  ionizing  radiation  to  the  breast 
have  recently  been  studied  in  detail  by  Upton  el 
<z/.“  They  accepted  that  the  dose-response  rela- 
tionship (tissue  dose  in  rads)  can  be  treated  as 
linear  regardless  of  dose  and  age  at  irradiation, 
and  recommended  that  “the  risk  be  assumed  to 
approximate  six  cases  of  breast  cancer  per  mil- 
lion women  of  ages  35  or  older  at  risk  per  year 
per  rad  to  both  breasts,  from  the  sixth  year  after 
irradiation  throughout  the  remainder  of  life.” 
This  risk  estimate  can  be  used  with  standard  life 
tables  for  U S.  females  to  determine  the  lifetime 
risk  of  various  amounts  of  radiation  at  different 
ages.  While  this  estimate  has  been  criticized 
because  it  is  an  estimate,  no  alternative  estimate 
has  been  proposed,  developed,  and  defended 
with  equal  care  (sec,  e.g.,*). 

Under  these  conditions,  but  assuming  a latent 
period  of  10  years  rather  than  five,  an  average 
tissue  does  of  2 rads  would  result  in  about  370 
breast  cancers  for  each  round  of  screening  of  an 
average  million  American  women  aged  35-39 
years;  these  cancers  would  then  cause  about  148 
deaths.  These  figures  and  similar  estimates  for 
other  age  groups  are  given  in  Table  1.  This  table 
indicates  that  for  screening  a random  sample  of 
the  population  the  frequency  of  short-term  re- 
duction in  breast  cancer  mortality  would  just 
balance  extra  radiation-related  mortality  in  the 
future  for  women  aged  about  55.  This  figure  is 
dependent  on  the  assumed  2-rad  tissue  dose;  for 
a tissue  does  of  3 rads,  risks  balance  benefits  at 
about  age  60;  while  for  a 1-rad  dose  (now  with 
the  use  of  the  lower  efficacy  of  mammography  in 
young  women),  they  balance  at  about  age  50. 

These  ages  at  which  risks  just  balance  benefits 
do  not  imply  that  screening  is  desirable  for  every' 
woman  who  passes  that  age.  First,  we  have  al- 
ready noted  that  women  of  identical  ages  may 
have  widely  differing  probabilities  of  developing 
breast  cancer.  Second,  I would  not  care  tojudge 
how  many  55-year-old  women  would  want  to 
invest  the  time,  effort,  and  money  for  a program 
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1 v»i  i I Lstimated  Kisks  and  Bend'll!  from  a Lifetime  Scrrrmnf  h’oqram  for  I'nselrtted  Women.  b>  A$e 


Nnv  ranter* 

Detec  table  onl*  b* 

Lifetime  ritk  of 

F.*nmaied  breast 

F.snmated  hrraii 

per  v ear 

mammographv 

additional  cancer*. 

cancer  deaths 

cancer  deathi 

\«e  at  exam 

i no  radiation'* 

(annual  screening)’ 

per  exam 

prevented1 

added' 

U- 19 

533 

40-44 

1028 

45-49 

1560 

50-54 

1684 

55- V) 

1883 

60-64 

2215 

107 

370 

206 

3 tO 

312 

260 

337 

210 

377 

160 

443 

120 

21 

148 

41 

124 

62 

104 

67 

84 

75 

04 

89 

48 

Non  Value*  are  per  million  Borneo  in  the  specified  age  group  subjected  to  annual  screening  over  their  remaining  life- 
time at  mean  tissue  dose  of  2 rads  per  examination  Figures  are  critically  dependent  on  underlying  assumptions,  see  text 

• Source  Third  National  Cancer  Survey  '• 

' \ssume  20*‘« 

' Assume  survival  raised  from  '’?*•  to  95^>.  including  adjustments  for  histologic  types  and  length  bias 

• Vssume  40ir'n  mortality 


in  which  health  benefits  might  just  equal  health 
risks. 

While  the  model  described  here  is  sufficiently 
accurate  for  mans  purposes,  it  has  several  limi- 
tations First,  it  refers  to  screening  of  a random 
sample  of  the  general  population  To  the  extent 
that  we  can  identify  women  with  risks  lower  (or 
higher)  than  average,  the  benefit  curve  moves 
downward  (or  upward)  and  the  age  to  begin 
screening  rises  (or  falls).  For  example,  the  anal- 
ysis in  the  table  has  been  redone  on  the  assump- 
tion that  20%  of  all  women  can  be  identified  as 
having  zero  risk,  so  that  only  80*0  need  screen- 
ing at  all.  The  point  at  which  benefits  begin  to 
exceed  risks  with  a 2-rad  tissue  dose  is  reduced 
by  less  than  two  years,  from  age  55  to  perhaps 
53  or  53 1 :. 

I must  emphasize  that  this  analytic  model  is 
generous  in  assuming  that  screening  can  reduce 
mortality  from  breast  cancer  in  women  of  all 
ages;  the  only  data  on  this  point  showed  no  re- 
duction whatever  in  breast  cancer  mortality  un- 
der the  agfr  of  30. 

A statement  by  Dr.  Arthur  Upton M that  a 
single  mammographic  examination  might  raise 
the  lifetime  incidence  of  breast  cancer  by  not 
more  than  (and  perhaps  significantly  less  than) 
1%,  from  7 to  7.07/ 100  women,  has  been  widely 
quoted.  In  less  microscopic  terms,  a set  of  15 
mammograms  would  raise  the  lifetime  incidence 
by  not  more  than  13%.  Would  those  same  15 
mammograms,  given  annually  over  the  15  years 
from  age  35  to  50,  reduce  short-term  mortality 
by  a comparable  amount?  It  is  most  unlikely; 
only  30%  of  all  breast  cancers  occur  before  age 
50,  most  of  the  30%  are  not  detectable  on  annual 
screening,  and  well  over  half  that  can  be  de- 
tected areTound  by  (sometimes  only  by)  medical 
history  or  physical  examination 


Guidelines 

Breast  cancer  screening  can  offer  important 
short-term  improvements  in  the  survival  of  those 
few  women  found  to  have  cancer,  and  mammog- 
raphy can  contribute  to  those  improvements. 
Yet  we  must  consider  the  costs,  especially  in 
terms  of  future  illness  and  death  from  radiogenic 
cancer.  Individual  decisions  must  still  be  made 
for  individual  patients,  largely  on  the  basis  of  1 ) 
known  risk  factors  for  breast  cancer,  and  2) 
radiation  doses  actually  delivered  in  each  center, 
hospital,  clinic,  or  office  Such  doses  may  be 
difficult  for  the  referring  physician  to  determine. 
However,  the  following  guidelines  would  help  to 
avoid  doing  more  damage  than  good: 

(1)  Women  should  be  told  that  periodic 
screening  may  prevent  as  many  as  one  in 
three  deaths  from  breast  cancer,  but  that 
mammography  accounts  for  only  a part  of 
that  improvement  while  it  presents  a signif- 
icant long-term  danger.  Expectations  that 
mammography  will  reduce  short-term  mor- 
tality by  more  than  20%  below  that  attain- 
able by  other  modalities  are  unrealistic  and 
should  be  actively  discouraged 

(2)  Any  woman  over  age  35  may  benefit 
from  annual  screening  by  medical  history 
and  physical  examination,  and  no  risk  is 
involved.  These  should  always  be  done  be- 
fore any  decision  on  whether  mammog- 
raphy is  also  indicated. 

(3)  No  physician  should  allow  his  patients 
to  be  screened  by  mammography  unless  the 
equipment  has  been  recently  tested  and  ad- 
justed. all  steps  in  the  examination  are  per- 
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formed  by  professional  staff  specifically 
trained  for  those  steps,  and  the  average  tis- 
sue  dose  for  a complete  set  of  films  has  been 
measured  with  the  specific  piece  of  equip- 
ment and  specific  techniques  to  be  used  and 
is  known  to  be  less  than  1 rad 

(4)  If  the  average  tissue  dose  is  less  than  I 
rad  per  complete  examination,  and  if  the 
screenee  has  no  signs,  symptoms,  or  history 
that  w ould  require  biopsy  if  mammography 
were  not  available,  mammography  may  of* 
fer  some  benefit.  I would  use  it  as  follows 
for  various  age  groups,  though  the  age 
ranges  arc  subject  to  change  as  we  learn 
more  about  the  effect  of  combinations  of 
natural  risk  factors  and,  especially,  whether 
natural  factors  are  synergistic  with  radi- 
ation risks  Under  50:  Mammography  is 
appropriate  only  for  a very  small  percent- 
age of  women  known  to  be  at  extremely 
high  risk,  average  or  even  moderately  in- 
creased risks  do  not  overcome  the  future 
hazards.  Ages  50  to  60:  Mammography 
seems  beneficial  for  more  women  as  they 
move  from  age  50  to  60,  the  break-even 
point  depends  on  identifiable  risk  factors 
Over  60  Mammography  seems  to  offer 
some  net  benefit  for  most  women  over  60, 
excluding  only  those  thought  to  have  un- 
usually low  risks  of  breast  cancer. 

(5)  For  women  below  age  35  or  those  with 
symptoms  of  breast  cancer  at  any  age, 
ma  nmography  should  be  the  last  step  be- 
fort  a decision  on  the  need  for  surgical 
biopsy,  and  should  be  done  then  if,  and 
only  if.  the  mammographic  findings  will 
conclusively  determine  how  or  whether  bi- 
opsy is  to  be  performed.  When  indications 
are  sufficient  for  a biopsy  despite  negative 
x-ray  findings,  the  x-ray  results  may  be  ir- 
relevant and  the  palient  should  be  spared 
unnecessary’  exposure  (and  expense),  though 
mammography  of  just  the  opposite  breast 
may  still  be  indicated. 

Peck  and  Low  man"  have  suggested  some- 
what less  restrictive  guidelines  on  mammog- 
raphy. Those  of  the  American  Cancer  Society1 
appear  far  too  generous  ir.  view  of  the  risks  and 
limitations  of  the  procedure,  as  do  those  ex- 
pressed in  a recent  editorial  in  <7.4  u and  those  of 
the  American  College  of  Radiology  (see,  e g , 
attachment  to  reference  44), 


Prospects 

Scientific  disagreements  over  risks  and  bene- 
fits in  breast  cancer  screening  first  came  to  pub- 
lic attention  only  18  months  ago,  but  there  have 
already  been  important  changes.  The  consent 
form  used  in  the  BCDDP  has  been  revised  and 
now  mentions  the  possibility  of  radiation  dam- 
age. That  statement  is  still  very  weak,  and  fur- 
ther revisions  are  under  consideration  A second 
change  is  that  the  ACS  and  the  NCI  have  ex- 
plicitly__withdrawn  support  from  indiscriminate 
population-wide  screening  of  women  under  age 
50. M Third,  it  has  become  clear  that  efforts  di- 
rected toward  the  reduction  of  radiation  doses 
can  be  successful  Thus  average  tissue  doses  in 
the  BCDDP  have  been  sharply  reduced  and  now 
seem  to  be  a little  over  one  rad,  as  estimated 
from  reported  air  doses  11  Finally,  and  most  im- 
portant, the  change  in  attitudes  has  been 
marked  Both  health  professionals  and  the  pub- 
lic have  become  more  sensitive  to  questions  of 
risks  and  benefits.  The  next  step  should  be  the 
development  of  specific  guidelines  on  radiation 
dose  levels,  with  a requirement  that  screenees  be 
informed  of  the  guidelines  as  well  as  the  doses 
actually  used. 

Where  should  we  go  from  here?  I see  several 
hopeful  signs  for  the  future.  Increasing  dis- 
satisfaction with  the  present  practice  of  mam- 
mography has  helped  to  accelerate  research  and 
development  of  new  reduced-dose  techniques. 
Some  should  lead  to  substantial  improvements 
in  present  methods,  and  some  to  entirely  new 
radiation  sources,  image  receptors,  or  methods 
of  interpretation 

Two  other  methods  for  the  detection  and  lo- 
calization of  abnormal  breast  masses  have  re- 
ceived much  attention.  Thermography  has  now 
been  applied  on  a broad  scale,  but  acceptable 
rates  of  false  positive  and  false  negative  reports 
have  been  attained  only  in  a few  centers  with 
special  interests  and  competence  in  this  tech- 
nique. This  situation  could  change  with  further 
research  or  perhaps  with  further  education  of 
staff,  but  thermography  may  never  become  a 
major  tool  in  the  screening  of  asympiomatic 
populations.”  Ultrasound  techniques  also  show- 
promise.  but  applications  are  still  well  in  the 
future.  Dodd  has  discussed  these  matters  else- 
where in  this  symposium. 

Research  on  biochemical  and  other  markers 
or  breast  cancer  has  also  been  expanded  While 
such  techniques  might  not  in  themselves  localize 
tumor  masses,  positive  findings  could  help  to 
identify  a smalt  subgroup  of  screenees  who  war- 
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rant  much  more  intensive  effort*  at  cancer  de- 
tection. possibly  including  mammography 
Finally,  ihere  are  still  some  serious  gaps  in 
our  basic  knowledge  about  breast  cancer  screen- 
ing Kxamples  are  the  incomplete  understanding 
of  the  optimum  frequency  for  screening,  the  re- 
lation between  image  quality  and  dose,  and  the 
true  nature  of  some  of  the  lesions  found  by  mam- 
mographs  Furiher  attempts  should  also  be 
made  to  correlate  the  risk  of  future  breast  cancer 
vsirh  the  background  appearance  of  the  breast 
tissue  (parenchyma)  on  a single  set  of  mammog- 
raph>  films.*0  though  one  attempt  to  confirm 
this  work'1  was  not  successful 


The  controversy  over  risks  and  benefits  in 
breast  cancer  screening,  and  especially  over  x- 
ray  mammography,  has  been  traumatic  to  some 
of  the  public  as  well  as  to  those  whose  profes- 
sional work  is  related  to  screening.  However,  the 
public  has  a right  to  full  information  on  both 
sides  of  the  matter 

My  own  assessment  is  that  properly  designed, 
properly  targeted  breast  cancer  screening  pro- 
grams can  significantly  contribute  to  the  public 
health  even  with  today’s  techniques,  but  that 
indiscriminate  and  uncontrolled  programs  for 
annual  screening  are  dangerous 
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At  LASOAATORT 


rAevtrr  or  natural  sciences  and  mathcmatks 
July  16,  1973  ~ 


Dr.  Frank  J.  Rauscher,  Director 
National  Cancer  Institute 
National  Institutes  of  Health 
Bethesda,  Maryland  20014 

Dear  Frank: 

This  letter  is  to  strongly  protest  the  present  plans  for  the  National 
Breast  Cancer  Demonstration  Project.  The  Project  is  ill-conceived  and  is 
not  likely  to  result  in  significant  patient  benefit.  Earlier,  I had  written 
John  Bailar  on  this  matter,  but  he  indicated  his  authority  is  limited  in  this 
Project.  Enclosed  are  comments  on  the  National  Breast  Cancer  Demonstra-  * 
tion  Project  and  on  the  HIP  Breast  Screening  Study  which  I had  earlier  cir- 
culated-to  Dr.  Bailar.  I wish  to  urge  that  a meeting  be  set  up  as  soon  as 
possible  to  allow  the  chief  backers  of  this  project  to  publicly  defend  their 
point  of  view. 

With  kind  regards. 


Sincerely, 

'~~yy]asus 

Marvin  Zelen 
Professor  of  Statistics 


MZ:gp 

c.c.  J.  Bailar 
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Comments  on  the  National  Breast  Cancer 
Demonstration  Project 


These  comments  were  written  after  making  three  site  visits  at 
possible  participating  institutions. 

1.  The  proposed  protocol  will  not  be  .able  to  generate  data  which  will 
help  answer  questions  about  the  benefit  of  earl,  detection  using  mammography, 
themography,  and  a physical  examination.  It  is  by  no  means  clear  that 
detection  mammography  is  beneficial  in  prolonging  survival.  This  is  contrary 
to  the  widely  held  view  that  the  HIPStudy  has  demonstrated  this.  (See  my 
critique  of  the  analysis  of  the  HIPStudy). 

2.  The  most  serious  drawback  to  the  protocol  is  the  lack  of  a control 
group.  Although  it  was  continually  pointed  out  in  the  site  visit  that  this  is 
not  a 'Study",  nevertheless  the  plan  is  to  do  follow-up  on  all  people  for  five 
years.  Also  the  pathology  form  is  certainly  not  a routine  pathology  form. 

There  would  be  no  need  for  any  follow-up  on  the  extensive  path  form  unless 
someone  is  trying  to  learn  "something".  s 

3.  The  age  group  chosen  for  the  study  is  set  much  too  low  (35)  to  yield 
many  new  cases.  The  incidence  of  the  35-44  age  group  is  about  2 per  5,000 
which  probably  means  a prevalence  rate  of  4-6  per  5,000.  Since  there  does 
not  seem  to  be  any  well  defined  population,  and  women  are  to  be  contacted 
through  employment  unions,  places  of  work,  etc.  , there  is  a very  good 
possibility  that  a significant  number  of  women  appearing  for  the  examination 
will  be  of  working  age  and  in  the  under  50  age  group.  As  a result  the  yield 
of  new  cases  may  be  quite  low. 

4.  In  view  of  the  above  difficulties,  it  would  be  wise  to  re- consider  the 

entire  protocol.  If  the  only  object  is  to  set  up  mammography  and  thermography 
units  to  detect  brest  cancer  early,  why  not  simply  give  $100,  000  to  any 
institution  who  wishes  to  participate  with  the  proviso  that  these  institutions 
screen  some  minimum  number  per  year  free  of  charge.  ^ 

5.  On  the  other  .hand, ‘’this  program  not  only  presents  a unique  opportunity  to 
learn  something  about  the  early  detection  of  brest  cancer,  but  cervical  cancer 

as  well.  This  may  represent  a unique  opportunity  to  prospectively  assess  the 
benefits  of  cervical  cytology.  I wish  to  suggest  that  the  protocol  for  detecting 
brest  cancer  be  modified  so  that  a woman  volunteer  will  be  randomized  to 
either  a brest  examination  or  a cervical  smear  sample  taken.  Thus  there 
will  be  two  randomized  groups  - a screened  group  for  brest  cancer  and  one  for 
cervical  cancer.  Each  serves  as  the  control  group  for  the  other. 


1081 


An  alternate  possible  plan  is  to  Have  the  cervical  cytology  group  also 
receive  a physical  examination*  Thus  with  regard  to  brest  cancer*  one  would 
have  two  groups.  A group  having  a physical  examination  only  and  one  having 
a. mammogram  and  thermogram  in  addition  to  the  physical  examination. 

Below  is  a diagram  of  each  plan. 


Plan  1 


Plan  II 


If  Plan  l is  adopted,  one  wouldT  be  able  to  evaluate  the  benefits  of  the 
screening  programs  by  comparing  the: 

(i)  death  rates  due  to  brest  cancer 

(li)  death  rates  due  to  cervical  cancer 

Comparison  of  the  death  rates  between  the  two  groups  in  Plan  If  would  enable 
one  to  obtain  the  same  information  as  Plan  I for  cervical  cancer.  However 
with  regard  to  brest  cancer  one  would  be  able  to  directly  assess  the  benefits 
of  a Physical  Exam  alone  versus  a Physical  Exam  combined  with  mammography 
and  thermography. 


M.  Zelen,  March  1973 
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Comment*  on  the  HIP  Breast  Screening  Study 

I*  These  comments  are  based  on  information  published  in  the  JAMA 
1971  article*  Some  of  these  comments  may  have  been  answered  by  subsequent 
unpublished  papers  which  1 am  unaware  of. 

2*  The  HIP  study  represents  one  of  the  most  carefully  designed  and 
executed  studies  of  early  detection  ever  done.  Nevertheless  questions  do  arise 
with  regard  to  interpreting  the  reported  HIP  results*  The  Interpretation  is  com- 
plicated because  of  two  facets  of  early  detection  case  findings  which  are  not  well 
understood  by  many  clinicians  and  are  discussed  below.  These  are  (!)  Length  biased 
case  finding,  and  (U)  Lead  time  biasing* 

(!)  Length  biased  case  finding.  The  phenomena  of  early  detec- 
tion case  findings  tends  to  detect  cases  which  have  longer  pre-cllnical  durations. 
(Longer  pre-clinlcal  duration  is  associated  with  slow  growing  pre-cllnical  disease}* 
This  idea  is  demonstrated  in  figure  1.  The  varying  lengths  of 
the  horizontal  lines  reflect  the  fact  that  there  is  a probability  distribution  for  the 
duration  of  pre-clinical  disease.  The  entire  early  detection  process  is  equivalent 
to  placing  a vertical  line  at  random  (corresponding  to  the  screening  point)  on  the 
figure.  The  intersection  of  the  vertical  line  with  a horizontal  line  corresponds 
to  a case  found  by  screening.  Note  that  the  vertical  line  is  more  likely  to  inter- 
sect a longer  horizontal  line  (longer  pre-clinical  duration)  than  a shorter  horiz- 
ontal line  (shorter  pre-clinical  duration).  Thus  any  screening  program  does  not 
find  cases  at  random.  Screening  programs  tend  to  find  people  with  longer  pre- 
cllnical  duration.  Hence,  if  the  clinical  course  of  the  disease  is  correlated  with 
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the  pre-cllnicai  course.  Individuals  diagnosed  in  a screening  program  will  be 
observed  to  survive  longer  (from  point  of  diagnosis)  even  though  treatment  may 
not  be  enhanced  by  earlier  case  detection.  This  is  the  reason  one  must  deal  with 
the  mortality  of  the  entire  population  group.  The  HIP  Investigators- are  aware 
of  this  bias  and  for  that  reason  present  most  of  their  evidence  in  terms  of  total 
mortality  rates  for  the  study  and  screened  groups. 

(il)  Lead  time  biasing.  Survival  comparisons  between  cases 
found  by  screening  and  those  in  the  control  group  are  made  difficult  because  the 
cases  found  by  screening  have  a different  origin  (starting  point)  than  those  In 
the  control  group.  Figure  2 illustrates  these  ideas  for  a hypothetical  case  where 
it  is  assumed  that  early  case  finding  does  not  result  in  cure  or  increase  in  sur-  - 
vival.  In  this  figure  we  have: 

AD  =•  Interval  denoting  total  time  with  disease  from  inception 
to  death; 

BD  = Interval  denoting  survival  if  patient  is  diagnosed  by  screen 
at  point  B; 

CD  ■ Interval  denoting  survival  if  patient  is  diagnosed  under 

routine  medical  care  and  is  clinically  diagnosed  at  point  C. 

It  Is  clear  from  the  diagram  that  although  the  patient  dies  at  point 
D,  the  apparent  survival  from  point  of  diagnosis  and  treatment  will  always  be 
larger  if  the  disease  is  found  by  an  early  detection  program.  Hence,  a direct 
comparison  of  the  survival  of  those  found  only  by  a screening  program  will  al- 
ways be  invalid. 

However,  such  a comparison  can  be  made  valid  by  adjusting  the 
survival  of  the  screened  cases  by  the  interval  BC.  This  interval  BC  corres- 
ponds to  how  much  earlier  the  disease  is  detected  by  the  screening  program  rel- 


30-120  O - 79  . 69 
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atlve  to  not  hiving  a screening  program.  This  la  what  the  HIP  papers  refer  to 
as  the  lead  time.  Of  course,  one  cannot  directly  observe  the  lead  time  for  any 
patient.  The  best  that  can  be  done  is  to  estimate  the  mean  lead  time  from  the 
data.  Furthermore,  the  mean  lead  time  is  different  for  cases  found  at  the 
‘ * lal  screen  and  those  found  in  subsequent  periodic  screenings. 


BEST  COPY  AVAILABLE 


Screening  point 
Time 


figure  1.  Duration  of  pre-clinical  disease  for  a population. 

Each  horizontal  line  represents  a case  having  the  disease.  Length  of 
horizontal  line  represents  duration  of  pre-clinical  disease.  Left  point 
of  line  (indicated  by  o)  refers  to  beginning  of  disease;  right  hand  point 
(indicated  by  x)  refers  to  time  when  disease  is  clinically  diagnosed  under 
routine  medical  care.  Dotted  vertical  line  at  screening  point  intersects 
cases  found  by  early  detection  examination. 


Time 


Figure  2.  Relationship  between  time  from  treatment  to  death 


under  various  types  of  diagnosis. 
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3.  Evidence  of  Axillary  Nodal  Involvement*  The  HIP  Study  shows  that 
the  proportion  of  cases  with  no  evidence  of  axillary  involvement  is  high  {10%). 
Since  a screening  program  always  tends  to  find  cases  which  have  slower  growing 
disease  (longer  pre-clinical  durations),  the  relatively  high  proportion  of  lack  of 
nodal  involvement  is  exactly  what  one  would  expect  to  find  in  any  screening  pro- 
gram. This  figure  is  simply  a confirmation  that  slow  growing  disease  tends  to 
have  fewer  patients  with  nodal  involvement.  It  should  not  be  interpreted  as  scien- 
tific evidence  showing  that  the  early  detection  system  is  beneficial. 

4.  Relative  Benefit  of  Mammography  versus  Physical  Exam.  Cases  in 
the  Study  Group  initially  diagnosed  by  the  screening  program  could  have  been 
diagnosed  by  (1)  mammography  alone,  (ii*)  physical  exam  alone,  or  (iii)  both 
modes  of  diagnosis.  Nowhere  have  the  HIP  investigators  published  results  show- 
ing the  reduction  in  mortality  rate  attributed  to  each  mode  of  diagnosis.  It  might 
very  well  be  that  the  benefits  from  early  detection  only  accrue  to  those  cases 
which  could  only  be  diagnosed  by  mammography  or  perhaps  those  diagnosed  by 

a physical  examination  are  the  ones  principally  benefiting. 

From  the  HIP  Study  we  can  calculate  that  85  confirmed  cancers  (from  a 
total  of  127)  would  have  been  diagnosed  if  mammography  had  not  been  a mode 
of  diagnosis.  Thus  2/3  of  the  confirmed  cancers  would  have  been  diagnosed 
simply  by  a physical  exam.  However,  we  do  not  know  the  benefits  of  this  group 
with  regard  to  reduction  in  mortality.  If  one  is  using  the  HIP  Study  as  the  main 
source  of  scientific  information  for  planning  the  National  Demonstration  Project, 
then  it  is  absolutely  essential  to  separate  out  the  relative  benefits  of  the  physical 
exam  from  other  modes  of  detection.  It  should  be  possible  to  do  an  analytic  study 
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to  show  whether  larger  numbers  of  case  findings  would  result  from  (say)  100 
centers  doing  physical  exams  only  compared  to  20  centers  conducting  physical 
exams  combined  with  other  modes  of  detection. 

5.  Analysis  of  Mortality.  The  analysis  of  the  mortality  figures  has  not 
been  carried  out  in  strict  accordance  with  the  experimental  plan.  The  original 
plan  selected  31,  000 pairs  of  women,  stratified  by  age,  size  of  insured  family, 
and  the  employment  group.  This  means  that  all  analyses  should  have  been  car- 
ried out  on  the  basis  of  the  initial  pairing.  If  any  member  of  the  pair  dropped 
out  (death,  diagnosis  of  breast  cancer,  etc.  ) prior  to  the  initial  screening  exam, 
that  pair  should  be  eliminated.  The  mortality  comparisons  are  then  to  be  made 
within  a pair.  That  is,  the  status  of  each  member  of  a pair  would  be:  alive  (no 
breast  cancer),  alive  (breast  cancer),  dead  (cause  other  than  breast  cancer), 
dead  (breast  cancer).  The  only  pairs  which  are  Involved  in  the  analysis  of  mor- 
tality are  those  in  which  at  least  one  member  has  died.  If  the  screening  is  bene- 
ficial, then  one  would  expect  that  the  difference  in  survival  of  a pair  (where  at 
least  one  member  has  breast  cancer)  would  indicate  larger  average  survival  for 
the  study  group.  (It  is  too  complicated  to  outline  full  details  of  analysis  in  this 
critique).  However  the  general  idea  of  making  comparisons  within  a pair  would 
be  a much  more  sensitive  way  of  analyzing  the  mortality  data.  The  analysis  of 
mortality  in  the  1971  JAMA  paper  is  not  a sensitive  method  of  analysis  as  it 
ignores  the  initial  pairing  of  the  women. 

6.  Analysis  of  case  fatality  rates.  The  analysis  of  the  case  fatality 
rates  depends  critically  on  the  estimate  of  the  average  lead  time  used  to  adjust 


the  study  group.  The  value  used  in  the  JAMA  paper  was  one  year.  This  value 
vaa  taken  from  an  earlier  paper  (Hutchinson  and  Shapiro  JNCl  (1968)).  The 
average  value  of  one  year  mean  lead  time  is  an  under -estimate  for  the  mean 
lead  time  of  'he  first  screen.  My  calculations  indicate  that  the  mean  lead  time 
le  nearer  to  two  years  (cf.  Biometrika  1971).  Furthermore,  the  mean  lead  time 
for  cases  detected  at  the  periodic^screens  is  even  larger.  As  a result,  it  is 
my  opinion  that  all  analysis  dealing  with  the  case  fatality  rates  are  incorrect. 
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Baltimore  Maryland  21201 


ArnHHMevr  b 


January  31,  1973 


Dr.  Kenneth  3.  Olson,  M.D. 

Division  or  Cancer  3iology 
and  Diagnosis 
National  Cancer  Institute. 

Building  31  - Boom  3-A  -Co 
Be the sd a,  Maryland  20014 

Dear  Dr.  Olson: 

I enclose  my  few  notes  about  the  Breast  Cancer  Program. 
I hope  they  are  of  some  use  to  you. 

Sincerely  yours. 


//.  ’ ' ' f • 

Maureen  Henderson,  M.D. 

Professor  and  Chairman 

(Signed  in  Dr.  Henderson’s  absence; 

MH/dh 

Enc. 
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Breast  Cancer  Demons Lrat Ion  Project 

The  document  docs  not  specify  the  overall  objectives  of  the 
pro&ram  which  will  support  a specified  number  of  centers.  From 
discussion  during  the  last  meeting  of  the  diagnostic  research  review 
group,  I gained  the  impression  that  the  major  objectives  was  to  demon 
Btrate  the  mechanism  for  implementation  of  programs  to  screen  a 
variety  of  different  groups  of  women  for  high  risk  of  breast  cancer. 
Three  methods  will  be  used  in  parallel  i.e.  all  patients  will  be 
subjected  to  all  three  screening  tests  irrespective  of  the  results 
of  each.  It  is  assumed  that  an  implementation  of  this  series  of 
demonstration  programs  will  provide  information  about  operational 
problems  in  a variety  of  populations  and  some  information  about  the 
relative  efficiency  of  each  of  the  three  screening  tests  alone  ar.d 
In  tandem  (i.e.  If  the  Individuals  positive  on  one  test  are  then 
subjected  to  the  second  and  those  positive  on  the  second  subjected 
to  the  third.) 

Hie  basic  purpose_of  screening  Is  to  identify  individuals  who 
should  be  subjected  to  diagnostic  procedures.  A fundamental  premise 
of  all  screening  programs  is  that  they  are  implemented  within  medical 
care  delivery  programs  where  diagnostic  procedures  are  systematically 
available  for  individuals  identified  as  positive  scrcenees.  As  I 
read  the  introductory  description  of  the  projects  to  be  supported  in 
this  program,  it  suggests  that  they  will  r.ot  conform  to  this  basic 
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,;prcrnisc.  'ihc  literature  is  full  of  evidence  that  screening  programs 
outside  systems  of  medical  care  are  inefficient  and  should  not  be 
developed.  I am  surprised  that  this  fundamental  question  was  not 
reviewed  at  the  outset  of  the  proposed  program.  One  fundamental 
requirement  for  support  should  be  evidence  that  the  individuals 
to  be  screened  are  in  a system  where  diagnostic  procedures  and 
necessary  therapy  can  be  easily  and  automatically  arranged. 

There  is  no  Justification  for  the  choice  of  5,000  Individuals 
as  the  base  population  to  be  screened.  Is  this  the  number  that  provides 
a good  cost,  effective  and  efficient  program?  What  are  the  estimates  of 
the'  numbers  of  diagnostic  procedures,  pathological  studies,  and 
surgical  and  radio-therapeutic  management  procedures  that  will  be 
required  to  complement  a screening  program  in  a population  of  5,000 
women? 

What  criteria  will  be  used  to  demonstrate  the  success  of: 

(i)  each  project  within  the  program  and;  (2)  of  the  overall  program? 

The  criteria  for  success  should  be  specified  before  the  program  is 
implemented  so  that  appropriate  measurements  can  be  applied 
throughout  the  period  of  support. 

The  aspects  of  the  study  that  deserve  more  attention  will  be 

described  under  the  following  headings: 

c 

(1)  Recruitment 

(2)  Screening 

(3)  Follow- ap  procedures 
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j p.ocrui  lr.cn  t 

The  program  is  designed  to  provide  free  screening  to 
1 Income  croups  of  women.  There  is  no  description  of  any  age 
llr.lt  for  entry  into  the  screening  programs  and  the  possibility  of 
;-r;rccni»6  '5,000  or  more  young  women  with  a very  low  risk  of  breast 
cancer  is  not  mentioned.  If  there  is  an  educational  rather  than 
ease  focus  to  this  progran,it  is  not  specified.  If  education  5s 
\ major. component , it  would  be  important  to  focus  the  program  towards 
young  women  £ven  school  girls)  with  virtually  no  likelihood  of  getting 
n yield  of  positive  screenees  that  make  each  local  project  cost 
effective. 

What  yield  of  (a)  positive  screenees,  (b)  identified  cases 
w*ll  be  accepted  as  appropriate  for  a project? 

Jcreonlng 

I see  no  purpose  at  all  in  much  of  the  information  to 
bo  gathered  to  describe  each  patient.  This  project  does  not  have 
population  base  for  epidemiologic  studies.  The  use  of  each 
item  for  purposes  of  (a)  patient  care  (b)  program  assessment  should 
i*?  justified  before  it  is  included. 

% 

Follow-up 

The  follow  up  of  the  types  of  populations  described  in  the 
• ■*  *■  >col  is  a horrendous  business,  lluch  more  costly  and  intensive 
of  tracing  and  participant  contact  will  be  necessary. 
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A-nAdfHtvr  7 


Corr/ncnts  on  Breast  Cnnecr  Screening 


.1  have  just  returned  from  visiting  three  institutions  which  arc  proposing 
to  establish  a demonstration  project  in  breast  cancer  screening.  The  institutions 
are  Georgetown  University,  Emory  University  School  of  Medicine,  and  St.  Vincent's 
Medical  Center,  Jacksonville,  Florida. 

From  none  of  the  proposals  and  from  no  on'  on  our  Committee  was  I able  to 
obtain  a clear  statement  of  the  purposes  of  such  a breast  cancer  screening 
undertaking.  All  implied  that  they  wished  to  find  cases  of  breast  cancer 
"earlier."  None  of  then,  though,  indicated,  "earlier  than  what?"  No  one  shoved 
any  particular  concern  about  defining  the  women  who  were  to  be  screened.  # 

Because  of  this  1 found  it  difficult  to  distinguish  between  a good  screening  . 
program  and  a poor  one.  Therefore,  l have  tried  to  describe  some  purposes  of, 
a breart  ccncer  screening  project  which  might  make  such  projects  subject  to 
evaluation  by  comparing  actual  performance  against  desirable  performance. 

Of  course,  it  is  understood  that  the  ultimate  objective  is  to  reduce 
breast  cancer  mortality.  This  reduction  is  assumed  to  follow  as  a result  of 

(1)  finding  cases  of  breast  cancer  earlier  than  they  are  presently 
being  founds 

(2)  seeing  that  adequate  medical  care  Is  made  available  and 

(3)  persuading  women  having  breast  cancer  to  accept  such  care. 

I think  these  three  items  constitute  reasonable  objectives  of  a breast  cancer 
screening  program.  There  are  others  having  to  do  with  completeness  of  coverage, 
efficiency  of  opcrat.on,  test  validity,  etc. 

Obviously,  some  sort  of  breast  cancer  screening  goes  on  now.  This  occurs 
whenever  a women  first  finds  a luro  in  her  breast  and  goes  to  sec  a doctor. 


The  woman  has  in  effect  screened  herself,  in  or  extreme  case,  screening 
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occurs  only  vl.cn  a vorou,  In  .tu  advanced  sia,,c  ol  brcar.t  rturcr,  fu  Is  so 
■ much  pain'  Hut  she  finally  goes  to  see  a doctor  to  find  relief*  Hie  opposite 
cxlrenc  is  the  woman  who  goes  as  part  of  her  routine  health  examination  to 
receive  a breast  cancer  screening  test  in  the  sane  sense  that  she  gets  a 
chest  x-ray,  urine  analysis,  and  Pap  smear.  These  examples  concern  women  who 
have  been  to  their  doctors  and  then  have  been  referred  by  them  for  mammography 
or  other  breast  cancer  screening.  These  are  clearly  the  ones  which  the  present 
system  is  reaching.  ^ 

The  problem  I want  to  discuss  now  is  the  following:  If  a new  screening 

program  is  installed  and  it  only  receives  women  who  have  already  sought  help 
or  routine  breast  screening  from  a physician,  nothing  new  has  been  done  and 
nothing  new  should  be  expected.  I would  like  to  know  for  each  woman  coming 
In  to  a screening  center  why  she  came.  Was  it  because  she  thought  it  was 
a generally  good  idea  or  because  she  felt  a lump  or  because  her  physician 
•had  sent  her?  From  data  such  as  these,  we  could  determine  the  number 
of  newVomen  attracted  by  the  screening  center  and  this  would  then  give  us 
a handle  on  whether  the  screening  is  effective  or  not. 

Another  purpose  of  screening  might  be  said  to  be  to  screen  at  appropriate 
intervals  all  women  in  a given  area  beyond  a certain  age.  For  instance,  all 
women  over  65  should  be  screened  at  least  once  a year  for  breast  cancer  by 
oammography,  thermography  or  xerography,  and  in  all  eases  by  the  addition  of  a 
competent  doctor's  physical  examination.  If  we  make  such  a rigid  requirement, 
it  Is  obviously  impossible  for  a demonstration  screening  center  to  accomplish 
this  in  any  large  community.  One  night,  in  the  -asc  of  Washington,  D.C.  or 
Atlanta  or  Jacksonville,  pick  out  some  sub-area  of  the  community,  direct 
particular  attention  to  that  area,  make  use  of  the  knowledge  of  the  number  of 
women  over  65  frem  available  census  figures,  and  see  hav  close  to  100  percent 
the  screening  center  comes  in  attracting  women  for  one  of  the  appropriate 
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screening  procedures.  A dtmonsli ntion  bro.v.t  cancer  screening  center  set 
' ' up  in  a small  to  medium-sized  town  might  wcM.takc  on  the  entire  town  as  a 

task  for  screening.  *ln  this  case,  evaluation  of  the  conplctcrcss  of  the  program 
should  be  possible. 

We  turn  now  to  the  other,  principal  goals  of  the  screening  centcr-- 
namcly  making  sure  that  adequate  medical  care  is  available  and  persuading  women  to 
accept  such  care.  Somehow,  the  screening  center  has  got  to  set  up  a system 
whereby,  whenever  a woman  is  found  with  possible  breast  canceq  medical  care  is 
available  for  her.  This  may  involve  getting  cooperation  of  a number  of  * 

physicians  who  are  willing  to  see  such  women  and  assigning  women  to  these 
physicians  in  sone  sensible  way.  Of  course  when  women  already  have  their  own 
doctor,  the  case  is  referred  to  that  doctor.  However,  It  is  not  always  certain  * 
that  women  will  take  advantage  of  medical  care.  Therefore,  the  center  has 
got  to  have  some  kind  of  a follow-up  system  particularly  aimed  at  women  who 
are  suspected  to  have  breast  cancer  so  that  the  effectiveness  of  the 
screening  can  be  determined  in  terms  of  the  number  of  women  who  actually 
receive  the  care  which  is  made  available  in  cases  where  the  screening  has 
actually  found  someone.  In  none  of  the  three  sites  that  l visited  recently, 
was  any  real*  sensible  effort  made  in  terms  of  follov-up  to  sec  that  women 
screened  receive  and  accept  the  medical  care  that  is  considered appropriate. 

In  addition,  none  of  the  institutions  that  I visited  had  really  addressed 
themselves  to  the  general  problem  of  repeat  screening  for  women  who  successfully 
passed  one  screen.  This  means  that  women  must  be  screened  again  and 
Again,  and  a system  for  finding  these  women,  keeping  track  of  them,  and 
bringing  them  back  must  be  devised.  The  success  in  bringing  them  back  for 
repeated  screening  will  possibly  be  quite  Low  in  sore  areas  and  y.ct  the 
importance  of  the  screening  program  r.ay  well  rest  on  the  ability  to  screen 
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‘ frequently  enough  so  that  breast  cancer  can  in  fact  be  found  early.  The  initial 
screening)  of  course,  is  detecting  breast  cancer  which  r.ay  have  been  underway 
for  a long  tine.  It  1$  the  new  eases  that  are  the  ones  we  want  to  find, 
particularly  the  asymptomatic  ones  unsuspected  by  the  wocun  herself.  Therefore, 
1 think  an  important  part  of  the  screening  evaluation  is  the  ability  of  the 
screening  organization  and  the  volunteer  organization  associated  with  it  in 
getting  women  to  come  repeatedly, 

b\  • U)\ j/( co*  7rt.y/p IT 

Md yo  CJi  •kit. 

Jj<pV4i*U'r  11  f j'JjL 
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AmK/MFvr  8 

UNIVERSITY  OK  WASHINGTON 

SEATTLE,  WASHINGTON  WOS 


(hod  oj  Public  Health  and  Community  Medieine 

)*parhit*ni  of  Epidemiology  and  International  Health  Jua*  30,  1973 


John  C.  Ballar,  III,  H.D. 

Deputy  Division  Director 
Cancer  Control  Program 
National  Cancer  Institute,  NIB 
Bethasda,  Maryland  20014 

Dear  Doctor  Ballar: 

I have  recently  had  the  privilege  of  acting  as  a member  of  a site  visit 
teaa  under  the  chairmanship  of  Dr.  Sam  Taylor  for  the  Breast  Cancer  Detection 
Demonstration  Project,  visiting  the  Jamaica  and  Wycoff  Hospitals  in  New 
York,  Johns  Hopkins  Hospital,  and  the  University  of  Michigan.  We  have  done 
our  best  to  glvp  the  Advisory  Group  the  information  It  needs  to  make  decisions 
between  the  various  Institutions  that  are  competing  to  Join  this  project. 
However,  In  working  with  my  colleagues  at  this  task  it  has  seemed  to  me 
that  there  are  a number  of  points  about  the  broader  strategy  of  this  pro- 
ject which  should  be  raised.  The  simplest  way  to  organize  these  comments 
la  to  follow  the  stated  objectives  of  the  project  as  given  to  us  In  Section 
I of  your  sunual. 

Objective  fl  - "To  find  out  If  research  methods  for  the  detection  of 
breast  cancer  can  be  applied  to  the  general  population  through  regular 
medical  channels". 

The  numbers  that  each  Institution  Is  asked  to  deal  with— about  5,000 
women  a year — la  perhaps  1 to  2 percent  of  the  total  population  the  institu- 
tions serves.  This  figure  will  be  lover  for  the  larger  hospitals  and  some- 
what larger  for  the  smaller  hospitals  serving  crowded  urban  areas.  Nationally, 
if  we  are  dealing  with  25  institutions,  this  means  125,000  women  a year. 

This  again  means  a few  percent  of  the  total  adult  female  population  at  risk. 

All  adult  women  are  at  risk  from  breast  cancer,  and  to  control  the  disease 
with  presently  forseeable  treatment  we  need  to  reach  all  of  the  cases  early. 

It  la  quite  certain  that  the  sample  acquired  as  volunteers,  and  comprising 
leas  than  5X  of  the  total  at  risk,  will  be  drastically  unrepresentative  of 
the  total  population.  It  will  tell  us  virtually  nothing  about  the  problem 
of  reaching  the  average  woman,  let  alone  the  reluctant.  Thus  the  project 
Is  certain  to  provide  the  target  numbers  of  women — and  the  experience  of 
the  centers  that  have  begun  confirms  this--but  we  shall  not  know  about  the 
effectiveness  of  the  American  Cancer  Society's  volnteer  workers  to  act  as 
the  medium  for  a true  program  to  seriously  reduce  the  mortality  and  misery 
from  breast  cancer  in  the  total  American  population  through  the  medium  of 
current  methods  of  early  detection  and  contemporary  surgery.  A strategy  which 
would  have  been  much  more  informative  would  have  been  to  establish  defined 
populations  and  see  if  the  volunteers  of  the  American  Cancer  Society  could 
bring  in  70  to  80  percent  of  women  at  risk.  This  is  a requirement  If  we  are 
to  substantially  reduce  the  coll  of  breast  cancer  without  some  major  advance 
In  treatment. 
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Some  info  nut Ion  will  be  provided  by  the  present  study  design  about  the 
vey  In  which  women  cope  with  the  requests  for  biopsy  end  of  the  present 
medical  arrangements  to  deal  with  the  physical  demands  and  consequent  costs 
of  the  volume  of  surgery  produced  by  these  studies.  But  again  American 
siedlclne  is  fairly  flexible,  and  will  probaM  be  able  to  cope  with  the 
biopsies  (assume  to  be  ten  times  the  number  of  cancers)  produced  by  these 
small  samples  scattered  across  the  country.  But  this  ability  19  of  little 
help  In  extrapolating  to  the  very  large  physical  demand  of  a program  that 
reaches  mot*,  of  the  women  at  risk.  In  the  very  long  run,  an  effective 
program  of  early  diagnosis  of  breast  cancer  would  (apart  from  its  value  to 
the  individual  citizens)  produce  some  balancing  reduction  In  work  for 
surgeons  and  hospitals  in  terms  of  late  major  surgery  and  terminal  care, 
and  this  should  be  set  against  the  extra  biopsies.  The  problem  of  the  total 
surgical  and  medical  load  of  different  strategies  could  be  studied  again  in 
small  defined  populations,  and  the  argument  will  remain  hypothetical  until 
this  Is  done.  In  sum,  the  first  objectives  of  the  project  will  easily  be 
achieved.  But  this  success  will  tell  us  very  little  about  the  real  problems 
of  extending  current  techniques  for  the  early  diagnosis  of  breast  cancer  to 
a substantial  fraction  of  American  women  who  are  going  to  develop  this 
disease  In  any  year. 

Objective  #2  - "To  determine  if  a negative  thermogram  is  sufficient  to 
preclude  the  use  of  clinical  examination  and  mammography  In  the  detection 
of  breast  cancer". 

We  know  that  the  proportion  of  false  negatives  from  thermography  is 
fairly  high.  There  is  a whole  range  of  unpublished  studies  atid  the  state 
of  the  art  is  changing  quite  quickly.  This  Demonstration  Project  will  pro- 
vide some  more  figures  which  will  no  doubt  fit  into  the  rest  of  the  literature. 
The  addition  of  these  do  not  help  us  with  the  moral  and  political  questions 
as  to  whether  a simple  test  with  this  degree  of  error  is  better  for  general 
use  than  the  much  more  expensive  and  perhaps  unfeasible  on  a large  scale  use 
of  maasDography.  There  is  also  the  problem  of  radiation  dosage  on  a population 
scale  In  mammography. 

Objective  #3  - "To  determine  if  American  Cancer  Society  volunteers  can 
provide  a population  of  women  for  screening  with  adequate  follow-up  phases 
of  this  study". 

They  can  clearly  provide  the  women  and  it  will  be  interesting  to  see  if 
they  can  operate  the  follow-up  phases  as  well.  In  fact,  from  my  conversations 
vittr  the  different  hospitals,  most  of  them  seemed  to  be  planning  to  operate 
the  follow-up  system  through  their  ordinary  internal  arrangements,  but  no 
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doubt  this  will  be  worked  out.  We  shall  still  be  looking  at  the  few  percent 
of  women  with  highest  interest  In  the  early  detection  of  cancer,  and  the 
problem  will  remain  that  these  are  probably  much  easier  to  follow  up  than 
the  average  woman  or  the  reluctant  woman. 

Objective  H - "To  determine  or  confirm  the  observation  that  non-palpable 
breast  cancer  properly  treated  will  provide  more  years  free  of  known  disease 
than  waiting  for  palpable  evidence  of  disease". 

This  Is  not  a very  happily  written  section,  but  I think  that  we  can 
assume  proper  correction  for  the  mere  gain  in  time  while  the  disease  Is 
developing  to  the  palpable  stage.  The  problem  here  Is,  of  course,  the 
absence  of  a control  group.  This  is  particularly  difficult  for  two  reasons. 

Ve  are  not  searching  for  a large  effect;  with  the  common  techniques  of  today, 
where  essentially  the  woman  finds  the  tumor  for  herself,  we  manage  about  a 
50Z  survival.  On  the  other  hand,  even  the  early  tumors  diagnosed  by  mammo- 
graphy have  sometimes  metastasized.  Hence  we  are  looking  for  perhaps  a 25X 
improvement  in  total  survival.  Secondly,  the  historical  material  with  which 
we  shall  be  comparing  these  patients'  experience  la  really  not  very  satis- 
factory. There  are,  of  course,  numerous  large  hospital  series  and  there  Is 
the  End  Results  compilation,  but  the  End  Results  data  rest  on  a complicated 
calculation  of  "relative  survival".  In  all,  it  seems  to  me  extremely 
difficult  to  construct  any  satisfactory  comparison  between  the  experience  of 
these  women  In  five  years'  time  and  the  comparison  data  derivable  from  other 
sources . 

Objective  #5  - "To  evaluate  the  effect  of  ACS  literature  on  the  teaching 
of  breast  self-examination  in  an  effort  to  find  out  if  women  continue  self- 
examination  of  the  breast,  and  if  they  do  not,  then  why?" 

This  is  an  Important  but  difficult  question  which  properly  belongs  in 
the  field  of  the  educator  and  the  social  scientist.  It  is  not  at  all  simple 
to  sort  out  the  relationship  between  what  people  say  they  do  and  what  they 
actually  do,  or  to  establish  valid  reasons  for  behavior.  I would  guess  that 
this  Is  simply  not  worth  doing  unless  there  Is  in  the  project  the  resources 
for  a proper  state  of  the  art  study  of  these  essentially  psychological  and 
sociological  questions.  This  Is  not  to  suggest  that  contemporary  social 
scientists  have  all  the  answers,  but  at  least  they  do  know  a lot  more  about 
this  area  than  physicians  or  statisticians. 

Objective  16  - "To  try  to  define  again  high  risk  groups  for  breast  cancer". 

This  will  be  feasible,  as  there  are  Internal  comparisons  that  can  be  made 
betwen  the  women  who  did  and  did  not  develop  breast  cancer.  However,  this  is 
a byproduct  of  the  main  objective  and  without  the  introduction  of  new  variables 


36-120  O - 79 


70 


1100 


is  likely  Merely  to  confirm  our  current  knowledge  of  the  Influence  of  eerly 
pregnancy,  etc.  Much  more  sophisticated  studies  addressed  to  this  problem 
are  In  progress  In  California  and  elsewhere  at  the  present  tine.  In  your 
manual  It  then  follows  by  saying,  "Success  in  the  project  will  be  measured 
by* 


Criterion  #1  - "Humber  of  n on-palpable  breast  cancers  detected". 

A number,  probably  quite  large,  will  be  produced  at  the  end  of  the  pro- 
ject without  a context.  It  will  not  help  in  the  debate  as  to  whether  we 
should  go  for  a national  system  of  early  breast  cancer  detection  through 
these  methods  or  whether  there  are  better  uses  for  our  resources. 

Criterion  #2  - "Prolonged  life  (l.e.,  5-year  survival  without  evidence 
of  disease)  of  patients  with  non-palpable  breast  cancer  (compared  to  histori- 
cal studies  of  women  with  palpable  breast  cancer)". 

You  will  also  be  able  to  compare  your  non-palpable  tunor  patients  with 
the  HIP  patients  in  the  same  situation*.  The  trouble  again  is  going  to  be 
your  comparisons  with  the  other  studies. 

Criterion  #3  - "Number  of  women  screened  in  these  projects  who  continue 
self-examination  of  the  breast  (as  compared  to  historical  studies)". 

Presumably  you  will  have  a system  for  picking  up  the  women  who  find 
tumors  in  between  their  routine  thermographic/mammographlc  sessions  and  com- 
paring them  with  women  who  are  found  at  the  sessions  themselves.  The  design 
here  is  really  rather  complicated,  with  Its  comparison  of  improved  breast 
cancer  detection^ by  the  women  themselves,  using  ACS  methods,  and  the  detection 
of  the  early  tumors  by  more  technical  devices.  Surely,  only  a few  women  are 
going  to  be  sufficiently  unlucky  to  have  tumors  which  are  undetectable  by 
clinical  examination,  thermography  and  mammography,  and  then  develop  a tumor 
which  they  can  palpate  before  their  next  go-round  with  the  major  system. 

Such  women  may  have  disastrously  fast-growing  tumors  and  their  experience 
may  reflect  very  badly  on  the  simple  ACS  method,  t suspect  that  the  ACS 
techniques  and  masanography/ thermography  cannot  be  compared  in  the  same 
population  of  women  at  the  same  time,  and  it  does  not  sound  to  me  as  if  the 
problem  has  been  worked  out  by  those  who  designed  the  overall  study. 


Criterion  £4  - "Mortality  rates  of  women  with  non-palpable  breast  cancer 
aa  compared  with  women  with  palpable  tumors  (historical  data)". 

This  really  runs  into  Criterion  #2  and  is  subject  to  the  same  difficulties. 
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There  ere,  besides  the  problems  raised  by  the  objectives  of  the  study 
and  Its  criteria  for  success,  a host  of  very  difficult  but  technical  problems 
involved  with  the  collection  of  data  and  the  design  of  suitable  forms  for 
its  recording.  It  seems  to  me  that  the  coordinating  center  Is  going  to  have 
a very  large  job  Indeed  to  design  data  collec*  .ng  Instruments^  which  are 
adequate  for  the  very  severe  task,  and  to  insure  that  the  Information  that  is 
desired  really  does  come  in  e complete  manner  and  la  analysed  properly. 

These  things  sound  simple  enough  but  all  recent  experience  of  cooperative 
clinical  trials,  etc.,  underlines  hov  difficult  they  really  are,  particularly 
with  inexperienced  institutions. 


Whatever  happens,  this  center  is  bound  to  be  the  center  of  controversy 
and  it  will  receive  a highly  critical  reception  when  its  results  are  pub- 
lished. If  it  supports  the  practice  of  aamoography  and  thermography,  it  is 
going  to  necessitate  very  large  costs  in  money  and  in  scarce  resources  of 
trained  personnel.  If,  on  the  other  hand,  it  suggests  that  these  techniques 
are  of  comparatively  small  value,  it  is  going  to  be  attacked  by  the  dedicated 
proponents  of  the  methods.  There  seem  to  me  to  be  two  things  that  could  be 
done  even  at  this  late  stage  to  improve*  the  designs  and  make  it  less  liable 
to  be  destroyed  by  its  critics.  Somewhere  ve  should  aim  to  reach  a sub- 
stantial proportion  of  the  women  at  risk  In  a defined  area,  and  ve  should 
acquire  some  internal  control  data  on  the  experience  of  women  who  did  not 
have  these  sophisticated  methods  of  early  detection. 


I am  sorry  to  be  so  critical  of  this  study,  yhose  design  I have  only 
seen  from  a peripheral  point  of  vlev.  But  it  does  seem  clear  to  me  that  if 
the  design  is  not  materially  modified  and  strengthened,  the  long  term  out- 
come is  not  going  to  be  good.  1 have  tried  to  indicate  ways  in  which  I 
think  that  this  could  be  done,  but  the  precise  changes  made  are  not  important. 
The  important  thing  la  that  real  demonstration  be  developed,  which  will  stand 
up  to  the  scrutiny  of  expert  opinion  when  it  is  eventually  published. 
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Mr.  Rogers.  I commend  you  for  that. 

Dr.  Carter. 

Mr.  Carter.  Thank  you.  Your  testimony  bore  out  a great  deal  of 
what  we  have  been  saying  this  morning  rather  strikingly,  I 
thought. 

Has  mammography  caused  increased  breast  cancer? 

Dr.  Bailar.  I believe  that  it  has  not  caused  any  detectable  in- 
crease at  this  point,  but  that  there  will  be  an  increase  in  years  to 
come  because  of  the  latent  period  between  exposure  and  the  occur- 
rence of  cancer. 

Mr.  Carter.  Is  that  the  reason  why  this  program  has  been  al- 
tered— because  of  the  possibility  of  that  happening? 

Dr.  Bailar.  The  expectation? 

Mr.  Carter.  Yes. 

Dr.  Bailar.  I believe  it  is. 

Mr.  Carter.  Have  you  suffered  from  whistle  blowing  yourself? 

Dr.  Bailar.  I would  have  to  sayJhat,  yes,  I have,  on  a temporary 
and  short-term  basis.  I do  not  believe  that  in  the  long  run  my 
career  or  my  reputation  have  been  permanently  damaged. 

Mr.  Carter.  I noticed  that  on  making  diagnoses;  of  the  minimal 
cancers,  there  was  an  error  rate  of  10  percent  among  the  minimal, 
but  not  as  a whole.  It  was  11  percent  to  be  exact.  Really,  I don’t 
think  that  in  handling  the  radiation  over  the  years  that  we  have 
ever  fully  understood  what  it  might  do  until  recently,  until  the 
past  20  or  so  years.  Actually,  we  have  been  handling  a power,  the 
limits  of  which  were  unknown  to  us,  including  its  capacity  to  cause 
harm. 

I want  to  thank  you  for  your  very  good  testimony. 

Dr.  Bailar.  Thank  you. 

Mr.  Rogers.  I notice  you  feel  that  65  percent  of  the  equipment  in 
use  operates  at  radiation  levels,  exposure  levels  higher  than  should 
be  obtained  with  the  best  technology? 

Dr.  Bailar.  Yes. 

Mr.  Rogers.  That  seems  to  be  somewhat  at  variance  with  the 
impression  given,  I think  by  some  statement  by  Dr.  Pomerance. 
Perhaps  you  can  comment. 

Dr.  Bailar.  Yes,  the  current  guidelines  call  for  exposure  levels 
less  than  1 rad  or  1,000  millirads.  I believe  there  was  a statement 
this  morning  that  in  the  BCDDP  the  xeromammography  process 
was  operating  at  an  average  of  570  millirads  which  is  well  under 
the  1,000  millirad  limit.  On  the  other  hand,  the  film-screen  combi- 
nation equipment  in  that  same  program,  using  an  entirely  differ- 
ent method  of  producing  an  image,  is  operating  at  an  average  of  71 
millirads  which  is  approximately  Vb  of  that  with  xeromammo- 
graphy. While  all  of  these  machines  are  below  the  1,000  millirad 
limit,  I believe  that  it  would  be  a good  thing  to  keep  the  doses  as 
far  below  that  limit  as  possible.  Seventy-one  millirads  is  a lot 
better  than  570. 

Mr.  Rogers.  You  say  there  were  really  widespread,  if  not  publi- 
cized, doubts  about  mammography  as  early  as  1973? 

Dr.  Bailar.  Yes. 

Mr.  Rogers.  What  was  the  response  of  NCI  or  the  American 
Cancer  Society  to  this,  or  was  it  even  discussed? 
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Dr.  Bailar.  Mr.  Chairman,  it  is  very  hard  to  respond  to  that 
except  to  say  that  there  was  virtually  no  response.  It  is  not  that 
those  who  were  raising  questions  got  -answers  they  found  to  be 
unsatisfactory.  We  did  not  get  answers  at  all.  There  were  perhaps 
one  or  two  memos  on  the  matter  that  were  quite  unsatisfactory, 
but  there  was  really  no  careful,  thorough  examination  of  the  var- 
ious problems  and  issues  that  had  been  raised. 

At  one  point  in  I believe  March  of  1973,  I made  a very  strong 
suggestion  to  the  person  then  Director  of  the  National  Cancer 
Institute  that  someone  be  appointed  to  do  exactly  this.  I had  verbal 
agreement  with  that,  but  nothing  ever  happened. 

I may  say  that  I continued  personally  to  raise  questions,  to 
express  my  doubts  for  a period  of  another  couple  of  years,  and 
nothing  happened,  nothing  at  all,  sir,  until  the  matter  became 
public. 

Mr.  Rogers.  Well,  now,  the  New  York  HIP  study  indicated  there 
was  a problem  for  age  50  and  under,  did  it  not? 

Dr.  Bailar.  The  HIP  study  did  show  that  there  was  a distinct 
reduction  in  breast  cancer  mortality  for  women  over  50.  It  was  in  a 
sense,  you  could  say,  inconclusive  with  respect  to  women  under  50. 

It  showed  no  benefit  whatever,  but  the  number  of  women  expect- 
ed to  get  breast  cancer  in  that  age  was  small  enough  that  one  could 
not  say  definitely  there  was  no  benefit. 

Mr.  Rogers.  The  first  guidelines  put  out  permitted  under  50? 

Dr.  Bailar.  Yes.  They  not  only  permitted,  but  they  assumed  it 
would  be  done. 

Mr.  Rogers.  They  encouraged  it.  About  when  did  that  start? 

Dr.  Bailar.  With  respect  to  the  BCDDP,  that  was  the  initial 
design  of  the  program.  As  far  as  I can  remember,  there  was  no 
major  difference  in  the  way  women  were  screened  depending  on 
age. 

Mr.  Rogers.  At  about  what  time  was  that? 

Dr.  Bailar.  The  first  of  the  centers  must  have  been  in  operation 
by  late  1973,  perhaps  early  1974.  The  dates  escape  me,  sir. 

Mr.  Rogers.  Then  they  began  getting  a little  concerned  and  put 
out  some  additional  guidelines? 

Dr.  Bailar.  That  was  not  until  the  BCDDP  was  in  full  operation, 
all  27  centers.  That  came  along  perhaps  some  18  months  later. 
^My  first  public  statement  on  this  was  18  months  later  in  May  of 

Mr.  Rogers.  Now,  they  changed  the  guidelines  then? 

Dr.  Bailar.  Not  immediately,  sir. 

\ Mr.  Rogers.  When  were  they  changed? 

Dr.  Bailar.  I believe  it  was  August  of  1976. 

Mr.  Rogers.  Did  the  American  Cancer  Society  oppose  those 
changes  or  give  any  opposition  to  any  changes? 

Dr.  Bailar.  I was,  of  course,  not  affiliated  with  the  program  at 
that  time  and  it  would  be  an  understatement  to  say  that  communi- 
cation was  poor.  Things  have  been  reported  to  me  third  and  fourth- 
hand  to  the  effect  that  the  American  Cancer  Society  was  very 
strongly  opposed  to  any  change  in  the  guidelines,  to  any  restriction 
of  screening  for  women  under  50. 

Mr.  Rogers.  Why  do  you  think  they  would  have  taken  that 
position? 


Dr.  Bailar.  It  is  hard  to  say,  sir,  why  any  large  agency  would  do 
such  a thing.  Outsiders  can  only  guess,  but  I think  it  may  be  partly 
a matter  of  institutional  inertia.  It  may  be  partly  a matter  of 
concern  over  their  relations  with  the  public  which,  of  course,  is 
very  important  to  any  agency  dependent  upon  the  public  for  contri- 
butions. 

It  may  have  been  concern  over  the  possible  long-term  effects  on 
women  who  had  been  screened  and  would  at  some  future  time 
develop  breast  cancer.  There  are  going  to  be  a lot  of  them,  sir,  even 
if  the  radiation  has  no  effect.  Seven  percent  of  the  American 
women  get  breast  cancer.  Even  if  the  radiation  in  this  program 
were  without  effect,  we  would  expect  about  7 percent  of  the  screen- 
ees  to  get  breast  cancer. 

Mr.  Rocer8.  Without  that  exposure,  what  would  you  anticipate 
the  rate  to  be? 

Dr.  Bailar.  I have  not  reviewed  the  figures  for  some  time,  but 
my  feeling  is  that — if  I remember  the  figures  correctly — each  REM 
of  screening  of  280,000  women,  using  the  techniques  in  use  at  the 
time  I made  those  criticisms,  would  produce  over  a lifetime,  I 
think,  something  on  the  order  of  50  breast  cancers. 

Mr.  Rogers.  Now  did  the  American  Cancer  Society  either  formally 
or  informally  voice  concern  or  even  opposition  to  your  comments  on 
the  program?  ' 

Dr.  Bailar.  Yes,  sir.  There  was,  again,  I think,  a great  deal  of 
activity  that  was  not  fully  reported  to  me,  but  I have  heard  third 
and  fourth  hand  that  there  were  many  comments  and  criticisms, 
suggestions  that  I be  officially  silenced  in  one  way  or  another. 

Mr.  Rogers.  Did  you  have  your  job  change  at  that  time? 

Dr.  Bailar.  No,  sir.  The  job  change  occurred  at  my  own  request 
in  late  1973,  when  I found  that  I could  no  longer  effectively  work 
in  the  cancer  control  program  because  of  concerns  over  this  issue. 

I asked  for  a transfer  to  another  position.  I moved  then  to  the 
Journal  of  the  National  Cancer  Institute,  where  I still  am. 

Mr.  Rogers.  Were  you  ever  contacted  personally  by  anybody 
from  the  Cancer  Society  on  your  feelings  or  your  comments? 

Dr.  Bailar.  No. 

Mr.  Rogers.  What  about  the  urgent  bulletin  we  discused  this 
morning? 

Dr.  Bailar.  There  was  some  discussion  this  morning  about  the 
circumstances  in  which  this  came  to  be  issued.  The  guidelines  I 
mentioned  were  changed  in  August  of  1976  at  the  insistent  urging, 
I understand,  of  members  of  the  Arneri'jan  Cancer  Society  who 
then  signed  the  revised  guidelines  that  went  out  to  the  27  centers. 

Now,  at  the  same  time  it  seemed  to  me  from  the  outside  that 
they  almost  immediately  began  trying  to  attain  further  weakening 
of  those  guidelines. 

You  heard  this  morning  about  the  editorials  in  CA,  which  is  sent 
free  of  charge  to  every  physician  in  the  country.  You  heard  about 
the  article  in  the  Reader’s  Digest.  There  were  private  conversations 
with  the  project  directors  in  these  27  centers.  I see  this  urgent 
message  as  fitting  into  the  same  pattern  of  trying  to  attain  some 
weakening  of  even  those  very  loose  guidelines. 

Mr.  Rogers.  Was  that  just  the  New  York  group,  or  was  it  the 
American  Cancer  Society? 
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Dr.  Bailar.  I understand,  sir,  that  the  urgent  message  was  draft- 
ed for  initial  use  by  the  New  York  group,  but  that  it  was  discussed 
in  the  national  office,  which  happens  al&o  to  be  in  New  York  City. 
It  was  then  published  and  distributed  in  something  like  20,000  or 
30,000  copies  by  the  New  York  Division,  acting  semi-independently 
with  encouragement  of  people  in  the  national  office,  to  see  whether 
it  would  fly. 

I obtained  a copy  of  that  almost  immediately  after  it  was  made 
public  and  wrote  a memorandum,  a critique,  for  the  Deputy  Direc- 
tor of  the  Cancer  Institute,  that  said,  in  effect,  "The  ACS  has 
insisted  on  changing  our  guidelines,  why  don’t  we  try  to  have  some 
effect  on  theirs?’ 

The  story  is  further  confused  by  the  fact  that  the  Guttman 
Institute  mentioned  at  the  bottom  of  the  urgent  message  has  sever- 
al different  sources  of  financial  support.  Part  of  the  money  comes 
from,  and  came  from,  the  National  Cancer  Institute.  Another  part 
of  it  came  from  private  sources,  so  that  any  woman  who  was 
ineligible  for  screening  under  NCI  guidelines  could  still  be  screened 
at  the  Guttman  Institute.  It  was  just  a matter  of  what  set  of  books 
she  was  entered  in. 

Mr.  Rogers.  Did  the  NCI  object  to  that  bulletin  at  all? 

Dr.  Bailar.  I do  not  know  of  any  official  objection  that  was 
raised,  although,  as  I said,  I suggested  that  there  be  such. 

Mr.  Rogers.  The  committee  will  stand,  in  recess  until  after  our 
next  vote. 

[Brief  recess.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please.  I 
just  have  one  or  two  more  questions. 

The  Beahrs  report  was  scheduled,  I think,  to  be  finished  and 
reported  out  some  time  ago.  Dr.  Fredrickson  said  it  would  be 
published,  as  I recall,  last  December. 

Dr.  Bailar.  Yes. 

Mr.  Rogers.  I understand  a final  report  was  submitted  and  then 
the  authors  asked  that  a final  report  be  changed.  Could  you  com- 
ment on  that?  Do  you  have  anyJcnowledge  of  that? 

Dr.  Bailar.  The  report  presented  at  the  consensus  meeting  in 
September  was  not,  as  I recall,  submitted  as  anything  less  than  a 
final  report.  It  was  not  labeled  preliminary  draft  or  anything  of 
that  sort.  Shortly  after  the  consensus  meeting  there  was  some 
concern  on  the  part  of  some  of  the  committee  members  that  per- 
haps—well,  I do  not  know,  perhaps  they  thought  they  got  more 
reaction  than  they  expected  and  had  to  tone  things  down,  or  what- 
ever, I do  not  know.  But  after  suggesting  that  they  might  alter  the  ~ 
report,  and  finding  that  that  would  not  be  a good  way  to  proceed, 
the  committee  has  been  working  on  what  is  to  be  an  addendum. 

I might  say  here,  sir,  that  I am  in  a sense  wearing  two  hats 
because  there  has  been  some  discussion  of  submitting  this  report  to 
the  Journal  for  which  I am  editor.  Since  December  I have  received 
frequent  statements  that  the  addendum  was  almost  finished — 1 
week,  10  days,  perhaps  1 month  away — but  I heard  again  this 
morning  it  is  still  1 month  awav. 

Mr.  Rogers.  Dr.  Upton,  could  you  comment  on  that? 

Dr.  Upton.  I had  spoken  yesterday  with  Dr.  Beahrs  about  this 
very  report,  and  he  assures  me  that  he  and  Mr.  Shapiro  of  the 
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working  group  were  going  to  confer  last  evening  and  attempt  to 
put  their  final  draft  into  the  mail  to  the  members  within  the  next 
several  days  so  that  within  a couple  weeks  presumably  we  will 
have  the  final  report. 

Mr.  Rogers.  What  was  the  trouble  with  the  delay?  Because  I 
thought  it  was  all  set. 

Dr.  Upton.  I think  when  the  committee  made  its  report  last 
August  or  September,  they  asked  to  be  allowed  to  continue  their 
work  for  an  additional  period  of  6 months  or  so.  One  of  the  issues 
that  the  committee  did  want  to  resolve  was  in  fact  this  set  of  66 
minimal  cases  in  which  the  original  pathologist’s  diagnosis  of 
„ cancer  was  not  verified.  It  became  apparent  after  the  report  was 
submitted  that  not  all  of  the  case  materials  had  been  examined, 
and  the  committee  wanted  to  be  sure  it  had  an  opportunity  to  look 
in  detail  into  all  of  the  available  material  in  those  cases. 

Mr.  Rogers.  Have  the  other  86  slides  been  submitted? 

Dr.  Upton.  Those  other  slides,  to  my  knowledge,  have  not  been 
reviewed  by  the  Beahrs  working  group  but  they  are  to  be  reviewed 
by  Dr.  Hartman  and  another  pathology  review  group. 

Mr.  Rogers.  Have  they  been  submitted,  do  you  know? 

Dr.  Upton.  Mr.  Chairman,  it  is  my  understanding  that  all  of  the 
cases  diagnosed  as  cancer  in  the  BCDDP  are  to  be  reviewed  by  Dr. 
Hartman  and  a committee  of  pathologists,  and  that  committee  is  in 
effect  proceeding  with  the  review  in  question. 

Mr.  Rogers.  I understand  that.  I am  asking  about  the  86  slides 
that  no  one  can  find,  have  they  yet  been  submitted? 

Dr.  Upton.  To  my  knowledge,  the  Beahrs  working  group  has  not 
received  those,  nor  does  it  wish  to  receive  them  now. 

Mr.  Rogers.  Has  anybody  received  them  at  the  National  Cancer 
Institute? 

Dr.  Upton.  I cannot  answer  that. 

Mr.  Rogers.  Does  anybody  know? 

Dr.  Bailar.  I understand,  sir,  that  some  of  the  additional  cases 
were  submitted  to  the  pathology  review  group,  that  they  found 
additional  lesions  that  they  considered  entirely  benign,  but  I do  not 
know  how  many  were  submitted  or  how  many  benign,  so  the 
number  now  would  be  somewhat  larger  than  66. 

Mr.  Rogers.  Could  we  have  that  for  the  record,  whether  or  not 
they  have  been  submitted?  I think  it  would  be  well  to  have  num- 
bers, and  who  has  not  yet  submitted  the  slides. 

(The  following  information  was  received  for  the  record:] 

When  the  Pathology  Review  Sub-Group  of  the  Beahrs  Committee  began  their 
analysis,  they  identified  592  cases  among  the  cancers  reported  that  fit  their  criteria 
• for  the  group  of  cases  they  wished  to  review,  i.e.,  the  minimal  cancers— those  which 
were  invasive  and  less  than  1 centimeter  in  size  and  those  which  were  non-invasive. 
Pathology  slides  and  information  were  requested  for  those  592  cases,  of  which  506 
were  received  in  time  for  the  review  to  take  place.  It  was  the  opinion  of  the 
bioetatisticians  and  epidemiologists  in  the  Beahrs  group  that  the  506  cases  for  which 
material  was  received  would  be  a statistically  valid  sample  to  exclude  any  bias  that 
might  be  introduced  from  the  remaining  86  cases  for  which  no  pathology  informa- 
tion. was  received.  Therefore,  further  effort  was  not  made  to  collect  the  remaining 
86  cases  because  of  the  press  of  time  for  completion  of  the  review.  In  1976,  a 
Pathology  Quality  Control  review  had  been  initiated  for  a retrospective  review  of 
the  pathology  obtained  through  the  BCDDP.  All  information  on  pathology  comes  on 
a voluntary  oasis  from  the  medical  community  to  which  screenees  were  referred  for 
further  consultation  when  positive  findings  were  observed.  This  information  is 
obtained  from  hundreds  of  hospitals  and  there  is  no  obligation  to  submit  the 


1107 


information  except  for  the  interest  in  contributing  to  the  knowledge  on  breast 
cancer  and  to  provide  a valuable  information  resource  for  learning  about  the 
pathology  of  the  disease.  The  retrospective  review  is  still  in  progress  under  the 
leadership  of  Dr.  William  Hartmann  of  Vanderbilt  University,  That  review  will 
continue  with  the  mqjor  objective  of  contributing  to  the  fundamental  knowledge  of 
the  pathology  of  breast  cancer  and  developing  an  information  resource  which  will 
be  valuable  for  all  pathologists  who  may  have  to  be  involved  in  the  diagnosis  of 
breast  cancer,  particularly  in  cases  that  have  been  detected  early  in  the  stage  of  the 
disease  and  that  are  difficult  to  interpret  in  the  continuum  between  benign  lesions 
and  those  that  are  unequivocally  malignant. 

Mr.  Rogers.  Dr.  Carter. 

Mr.  Carter.  With  respect  to  the  66  women  with  benign  slides, 
have  they  been  informed  of  their  condition?  What  has  happened  to 
them?  Their  tissue  slides  were  first  diagnosed  as  being  cancerous 
but  then  later  review  showed  them  to  be  negative.  Can  anyone  give 
a history  of  what  happened  to  these  66  women? 

Mr.  Bailar.  May  I defer  to  Dr.  Upton. 

Dr.  Upton.  Dr.  Carter,  you  asked  about  those  cases.  I do  have  a 
report  from  the  Beahrs  working  group.  Again,  we  have  not  re- 
ceived their  final  report  but  the  latest  information  we  have  is  as 
follows:  As  Dr.  Bailor  mentioned,  2 of  the  66  cases  were  included  in 
the  group  by  accident  to  begin  with,  and  should  not  have  been 
included,  so  that  the  correct  number  is  actually  64  cases  in  which 
the  original  diagnosis  was  cancer,  and  the  working  group  was 
unable  in  its  preliminary  efforts  to  confirm  that  diagnosis. 

The  working  group  has  since  been  able  to  confirm  16  of  the  cases 
based  on  additional  slides  that  were  not  available  to  it  last 
summer. 

Mr.  Carter.  Sixteen  as  being  positive? 

Dr.  Upton.  Sixteen  as  being  positive.  So  that  leaves  now  48  cases 
which  were  not  confirmed. 

In  11  of  the  48,  the  patient  was  t reated  by  biopsy  only.  There  was 
apparently  enough  of  a question  in  the  minds  of  those  who  treated 
the  patient  originally  so  as  not  to  warrant  the  mastectomy.  That 
leaves  37  cases  in  which  a mastectomy  was  performed  and  in  which 
the  original  diagnosis  was  not  confirmed  by  the  review  group. 

In  30  of  those  37  cases  the  operation  was  performed  in  two 
stages.  A biopsy  was  carried  out,  a diagosis  of  cancer  made,  and 
then  at  some  interval  of  days  to  months  actually  a second  oper- 
ation, a mastectomy,  was  performed. 

Mr.  Carter.  Radical  mastectomy? 

Dr.  Upton.  In  a number  of  those  cases  the  operation  was  radical. 

I do  not  have  that  information  in  front  of  me.  But  in  only  a few  of 
the  30  cases  was  there  a radical.  It  turns  out  that  in  a number  of 
instances  the  original  pathologist— actually,  in  15  of  the  30  cases— 
the  original  diagnosis  was  confirmed  by  consulting  pathologists,  so 
that  there  was  an  opportunity  to  verify  to  that  degree  the  original 
opinion  before  a decision  to  do  a mastectomy. 

[The  following  information  was  received  for  the  record:] 

According  to  the  latest  information  available  from  the  Beahr  Working  Group,  three 
of  the  66  women  underwent  radical  mastectomies. 

Mr.  Carter.  Wait  a minute.  Let’s  go  over  that  rather  carefully. 
You  say  for  some  reason  2 of  the  66  got  into  another  group  and 
were  supposedly  checked  and  found  free  of  cancer? 
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Dr.  Upton.  Sixty-six  specimens  were  submitted  to  the  working 
group  with  the  diagnosis  of  cancer,  and  in  two  of  those  instances 
the  specimens  should  not  have  been  submitted  to  begin  with.  They 
were  not  properly  classified. 

Mr.  Carter.  Yes. 

' Dr.  Upton.  They  represented  extraneous  lesions  that  really 
should  not  have  come  for  examination. 

Mr.  Carter.  And  16  more 

Dr.  Upton.  Of  the  remaining  64  cases,  16  have  since  been  con- 
firmed by  the  Beahrs  pathology  subgroup. 

Mr.  Carter.  Confirmed  as 

Dr.  Upton.  Confirmed  as  malignant,  as  cancer.  So  that  leaves,  as 
I indicated,  44  cases  in  which 

Mr.  Carter.  Forty-eight. 

Dr.  Upton.  Forty-eight  cases  in  which  the  Beahrs  working  sub- 
group was  unable  to  confirm  the  original  diagnosis.  In  11  of  the  48 
cases  there  was  a biopsy  alone,  there  was  no  mastectomy,  there 
being  in  the  minds  of  the  surgeons  who  treated  the  patient  origi- 
nally been  a question  about  the  significance  of  the  diagnosis,  so 
that  there  was  no  decision  to  go  ahead  and  do  a mastectomy. 

Mr.  Carter.  Of  those  11,  have  these  women  been  told  of  the 
recent  findings? 

Dr.  Upton.  We  have  transmitted  to  each  of  our  projects  the 
information  received  from  the  pathology  review  group,  and  we 
have  requested  each  project  to  notify  women  that  the  information 
is  available  to  them.  The  information  has  been  given  to  their 
physicians,  with  the  request 

Mr.  Carter.  Eleven  of  the  48  were  not  operated  except  for  a 
biopsy? 

Dr.  Upton.  That  is  correct. 

Mr.  Carter.  Then  the  other  37 

Dr.  Upton.  In  the  other  37  there  was  a mastectomy  following  the 
biopsy,  and  in  30  of  the  37,  the  interval  between  mastectomy  and 
biopsy  was  a matter  of  days  to  months. 

Mr.  Carter.  Why? 

Dr.  Upton.  Why  such  a long  interval? 

Mr.  Carter.  Yes,  sir.  Usually,  you  and  I know,  when  there  is  a 
lesion  in  a woman’s  breast  the  physician  takes  a biopsy,  a frozen 
section.  Then  the  pathologist  reports  immediately  and  a radical 
mastectomy  is  performed  if  the  section  was  malignant. 

Dr.  Upton.  Yes,  that  has  been  the  traditional  approach,  Dr. 
Carter.  I think  today,  particularly  with  lesions  such  as  these — they 
represent  a very  special  and  difficult  category  of  lesions  because 
they  are  small,  they  are  not  the  kind  of  lesion  that  most  patholo- 
gists have  seen  before;  they  are  tiny  lesions  about  which  there  is 
understandably  some  question  and  some  difference  of  opinion  as  to 
interpretation. 

Mr.  Carter.  Yes,  sir. 

Dr.  Upton.  So  with  this  class,  when  there  is  such  a degree  of 
uncertainty,  it  is  advisable  for  time  to  elapse  to  allow  appropriate 
consultation— based  on  the  availability  of  permanent,  well  stained 
material,  and  not  simply  the  frozen  section  material — and  also  to 
confer  with  the  woman  nerself.  Today  we  see  a trend  in  the  treat- 
ment of  breast  cancer,  generally,  to  permit  the  patient  to  have  the 
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biopsy  and  then  to  confer  with  the  surgeon  about  the  proper  follow- 
up treatment  before  proceeding  with  a decision  for  mastectomy. 

Mr.  Carter.  We  have  the  11  taken  care  of.  How  about  the  other 
37? 

Dr.  Upton.  In  the  other  37  cases  it  turns  out  that  there  was  a 
lapse  of  time  between  the  biopsies  and  the  mastectomy,  and  in  at 
least  15  of  those  cases  there  was  consultation  among  outside  pa- 
thologists about  the  interpretation  of  the  original  lesion.  In  only 
seven  cases  was  the  mastectomy  carried  out  on  the  same  day  as  the 
biopsy,  and  in  two  of  these  one-stage  mastectomies,  the  original 
diagnosis  was  supported  by  the  project  pathologist.  In  three  of  the 
cases  the  project  pathologist  differed  in  interpretation  with  the 
original  pathologist,  and  in  two  cases  the  diagnosis  was  based  on 
the  frozen  section  material  and  no  permanent  slides  were  available 
for  reinterpretation. 

So  I think  we  can  argue  that  in  the  37  cases  there  remain  only 
5 cases  in  which  there  was  not  at  least  one  opinion  by  a consult- 
ant in  agreement  with  that  of  the  original  pathologist. 

Mr.  Carter.  We  discussed  15  there  but  we  did  not  consider  the 
other  22  in  that  group.  Twenty-two  of  those  women  who  were 
operated  on  had  radical  mastectomies  with  their  slides  being  nega- 
tive. Is  that  not  correct? 

Dr.  Upton.  It  is  my  understanding,  Dr.  Carter,  that  in  15  of  the 
30  cases  in  which  there  was  a two-stage  mastectomy  there  was 
consultation  in  arriving  at  the  diagnosis. 

Mr.  Carter.  Do  you  mean  that  this  figure  of  66  is  incorrect?  Do 
you  mean  that  actually  most  of  them  were  positive,  according  to 
what  you  have  said? 

Dr.  Upton.  What  I am  trying  to  say,  Dr.  Carter,  is  that  the  66 
cases  represent  a very  difficult  class  of  lesions;  that  the  Beahrs 
working  subgroup  in  pathology  has,  with  examination  of  additional 
material,  arrived  at  the  same  diagnosis  as  the  original  pathologist  in 
16  out  of  the  66.  So  16  cases  are  now  confirmed  and  2,  as  we 
indicated,  were  misclassified  to  begin  with  in  that  group. 

Of  the  30  in  which  there  was  a 2-stage  mastectomy,  there  was  a 
consulting  opinion  on  at  least  15  of  them. 

Mr.  Carter.  On  15  there  was  no  consulting  opinion,  then? 

Dr.  Upton.  I regret  to  say  I do  not  have  the  complete  data  in 
front  of  me. 

Mr.  Carter.  Then  we  have  15  women  who,  according  to  a group 
of  eminent  pathologists,  underwent  radical  mastectomies.  What 
does  that  operation  include,  Dr.  Upton?  Let’s  go  through  that. 

Dr.  Upton.  A radical  mastectomy  involves  removal  of  the  breast 
tissue  itself,  the  muscles. 

Mr.  Carter.  And  does  it  include  getting  the  nodes  out  of  the 
maxilla,  if  there  are  any? 

Dr.  Upton.  Yes. 

Mr.  Carter.  Usually  you  do  it  when  you  cut  clear  through;  is 
that  correct? 

Dr.  Upton.  I have  not 

Mr.  Carter.  I understand. 

These  15  women  have  lost  their  breasts  and  their  sense  of  beauty 
and  dignity  and  wholeness.  Mistakes  were  made  in  those  cases,  ana 
yet  they  were  operated  on. 
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Dr.  Upton.  As  you  know,  Dr.  Carter 

Mr.  Carter.  They  were  operated  on  on  the  wrong  basis  and 
actually  if  there  is  a malpractice  liability 

Dr.  Upton.  As  you  know,  Dr.  Carter,  the  screening  program  has 
been  involved  in  the  detection  of  suspicious  lesions  in  the  breast. 
These  patients  have  been  diagnosed  and  treated  by  their  private 
physicians.  We  have  conveyed  all  of  the  information  we  have  re- 
ceived to  the  projects  with  the  request  that  the  project  inform  the 
women  that  the  information  is  available  to  them  through  their 
physicians. 

Mr.  Carter.  Has  it  gotten  to  these  women? 

Dr.  Upton.  It  has  been  given  to  the  physicians,  and  I assume 
that  the  physicians  have  informed  them. 

Mr.  Carter.  You  assume  that.  That  does  not  go  far  enough.  You 
have  to  get  down  to  each  patient  and  inform  that  patient,  I should 
think,  as  a matter  of  honor,  honesty,  decency,  and  humanity. 

Dr.  Upton.  I am  told  by  colleagues  in  the  professional  communi- 
ty that  these  in  fact  are  not  our  patients,  that  we  are  intruding 
ourselves  into  the  physician-patient  relationship.  We  supply  the 
money  for  the  detection  of  a suspicious  lesion  in  the  breast.  We  are 
not  involved  in  the  final  diagnosis  and  subsequent  treatment  of 
that  lesion. 

Mr.  Carter.  Who  is  liable  in  the  cases  of  these  women?  At  least 
15  of  them,  it  seems  to  me,  have  an  excellent  malpractice  case 
against  someone.  Who  is  liable  for  that,  Doctor? 

Dr.  Upton.  I think  one  of  the  issues,  Dr.  Carter,  is  really  what  is 
the  correct  interpretation.  The  Beahrs  working  group  did  not 
arrive  unanimously  at  the  same  interpretation  in  all  cases.  There 
was  disagreement  among  the  members  of  that  working  group.  I 
think  that  the  question  of  liability  is  a very  difficult  one  here,  and 
I certainly  am  not  an  expert  in  the  matter. 

Mr.  Carter.  You  are  a wonderful  person,  a fine  gentleman.  But 
actually  the  testimony  states  that  a group  of  eminent  pathologists 
concluded  that  66  were  entirely  benign.  I will  give  you  the  right  to 
say  some  were  examined  by  other  pathologists  and  they  may  have 
found  some  of  them  that  way.  But  even  at  that,  you  still  have  a 
group  of  women  who  have  had  their  breasts  removed,  who  have 
been  crippled,  I am  afraid. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Let  me  just  ask  a question.  It  is  my  understanding 
that  some  of  these  contracts  for  tne  screening  program  were  not 
advertised  and  did  not  go  through  the  procedure  of  competitive 
bidding.  Has  that  been  looked  into? 

Dr.  Upton.  I will  have  to  defer  that  question  to  Mr.  Costlow,  Mr. 
Chairman. 

Mr.  Rogers.  Certainly. 

Dr.  Costlow.  My  information — I perhaps  cannot  be  very  accu- 
rate since  I was  not  involved  at  the  inception  of  these  contracts — 
but  I understand  that  there  was  a competition  and  there  was  a 
selection  process. 

Mr.  Rogers.  Was  it  advertised? 

Dr.  Costlow.  Yes. 

Mr.  Rogers.  In  other  words,  all  of  these  were  advertised,  there 
was  a competitive  bidding  procedure? 
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Mr.  Costlow.  Yes. 

Mr.  Rooers.  Dr.  Bailor,  did  you  have  some  comment? 

Dr.  Bailar.  Yes,  Mr.  Chairman.  I was  involved  in  the  program 
myself  at  that  time.  It  was  some  time  before  Mr.  Costlow  came  to 
the  Cancer  Institute.  I believe  it  is  correct  to  say  that  these  were 
not  advertised  and  that  it  was  not  competitive  bidding  in  the  usual 
sense. 

The  American  Cancer  Society  took  on  the  task  of  generating 
interest  in  this  program,  of  stimulating  the  submission  of  proposals 
which  were  then  initially  screened  by  the  American  Cancer  Society 
to  determine  which  ones  they  felt  would  be  most  proper  for  further 
consideration  for  funding. 

Mr.  Rogers.  How  much  Federal  funding  was  involved  using  that 
procedure? 

Dr.  Bailar.  At  that  time  it  was  about  80  percent  Federal  fund- 
ing. 

Mr.  Rogers.  This  would  have  been  what  amount  of  money? 

Dr.  Bailar.  About  $6  million  a year. 

Mr.  Rogers.  Is  that  procedure  still  going  on?  Is  that  what  you 
call  competitive  bidding? 

Dr.  Costlow.  Oh,  no,  sir.  The  basis  of  my  answer  was  in  going 
over  some  of  the  Hies  originally  when  I first  got  into  this,  was 
there  were  several  institutions  listed  there  as  having  participated 
in  what  I assume  was  a competition  that  were  not  selected,  that  is, 
ultimately  did  not  become  one  of  the  27  centers.  That  is  really  the 
only  basis  I had  to  make  my  statement  since  I was  not  involved  in 
the  beginning. 

Dr.  Bailar.  Dr.  Costlow  is  correct  about  that.  There  were  about 
twice  as  many  proposals  submitted  as  were  eventually  funded,  but 
this  never  went  through  the  formal  procedures  of  government  ad- 
vertising that  are  familiar  to  us. 

Mr.  Rogers.  I presume,  Doctor,  you  will  want  to  look  into  that  to 
make  sure  the  procedures  are  correct. 

Dr.  Upton.  Yes,  indeed,  Mr.  Chairman. 

Mr.  Rogers.  Do  we  know  what  criteria  the  ACS  used  for  select- 
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Evaluation  or  Preast  Cancer  ^non Stratton  Projects 
CRITERIA  OF  EVALUATION 

TECHNICAL  ABILITY 

Hanraography  ' 

Thermography  y 

% 

Physical  Examination 
Pathology  Examination 
Total 

ORGANISATIONAL 


Ability  to  Secure  Scrccneos  25 

Ability  to  Process  Screenoes  15 

Ability  to  Obtain  re-examinations  (reg.)  . 20 

Ability  to  Obtain  re-examinations  (spec.)  10 

Ability. to  fill  out  Forms*  accurately  an'! 

promptly  ' 20 

Cost  of  Examination  • 10 

Total  100 

COOPERATION  iVITK  THE  AFRICA?*  CANCE?  SOCIETY 

Ability  to  obtain  Volunteers  15 

Ability  to  Use  Volunteers  *'ell  10 

Ability  of?  Acs  to  Publicize  Projects  20 

Ability  of  ACS  Volunteers  to  Persuade 

Screonees  to  Return  ror  Re-examination  40 

Overall  Cooperation  oc  Project  an-'  ACS  15 

Total  100 


. SCORE 
30 
20 
30 
20 
100 


BEST  COPY  AVAILABLE 
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Evaluation  of  Breast  Cancor  demonstration  Projects. 


general  Projects  will  be  evaluated  from  a number  of  different 
view  points,  and  froa  materiel  or  Information  provided  froa  a 
number  of  sources  such  as;  1.  Statistical  Center  (£C)#  3. Project 
Officer  (PO)  evaluation., 3. Site  visit  reports,  4. Project  progress 
reports.,  5. American  Cancer  Society  Reports. 

It  is  suggested  that  site  visit  committees  for  these  projects 
should  have  available  as  ouch  nateriel  as  possible  prior  to  the 
site  visit.  This  materiel  would  be  gathered  by  the  Project  Officer 
froa  the  Statistical  Center  (SC)(this  might  bo  data  concerning 
quality  control,  forms,  promptness  of  replies  and  submission  of 
records  etc.);  from  the  Project  Officer,  ( Progress  Reports,  Finances, 
etc.);  from  the  American  Cancer  Society, (Local  Acceptance, Cooperation, 
Plysicians  acceptance.  Impact  on  Cornunity  etc.)  and  sent  to  site 
visitors  prior  to  the  visit.  The  problems  of  projects  should  be 
sought  as  well  as  their  successes. ^ 

8ite  .-isitors  and  reviewers  should  recognise  that  both  the 
ACS  and  the  MCI  are  anxious  to  see  that,  these  projects  attain  their 
goals.  Every  effort  should  be  aa^e  to  assist  each  project  in 
attaining  its  goal  to  demonstrate  the  value  of  screening  in  the 
detection  of  » early » or  occult  breast  cancer.  Solving  problems 
may  be  of  greater  value  than  praising  excellence  in  the  evaluation  of 
the  practical  problem  that  exists,  ^valuators  shou  recognise  that 
those  are  not  'research  projects'  but  are  in  reality  'demonstration 
projects'  that  will  'demonstrate'  that  screening  of  the  breast  can 
be  applied  to  large  segments  of  the  female  population.  This  is  an 
effort  to  improve  the  existing  situation  and  to  extend  good  diagnostic 
methods  to  women  not  now  benofitting  from  these  methods. 


TECHNICAL  AFTLITY 

Ability  in  this  sector  should  be  Judged  on  the  qualifications 
and  performance  of  the  persons  involved  and  on  their  willingness 
to  cooperate  in  studies  of  the  recognition  of  breast  cancer  and  in 
quality  control  studies.  Are  mammograms,  thermograms,  physical 
examinations  and  pathological  examinations  superior,  adequate  or 
inferior?  Since  expertise  in  these  areas  was  sought  in  the  original 
applications  it  is  anticipated  that  this  area  would  result  in  the 
least  number  of  debates.  If  any  projects  are  Judged  to  be  inferior 
the  causes  should  be  sought  and  corrections  made  in  a reasonable  length 
of  time.  Specific  problems  should  be  searched  for  an*  a solution 
suggested. 

Technical  ability  in  all  four  (d)  modalities  rill  be  evaluated 
but  mammography  and  plysical  examination  are  weiphtc*  as  of  greater 
value  than  thermography  (as  yet  unproven)  and  patholosry  (assumed  to 
be  reasonably  standard),  Excellence  of  films,  readings,  *outle 
readings,  cooperation  and  the  interest  of  participants  are  all  to  be 
considered  in  scoring  in  this  area. 
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ORGANIZATIONAL  ABILITY 


Generally  this  category  of  evaluation  Involves  the  ability  of 
each  project  to  secure  candidates,  process  them,  fill  out  forms 
accurately  and  promptly  and  to  retrieve  screenees.  'Regular*  screenees 
are  those  who  should  return  annually  and  'special*  screenees  are  those  who 
should  return  because  of  technical  errors  In  examinations,  suspicious  or 
for  other  reasons  in  less  than  one  year  from  an  examination.  Ability 
to  follow  patients  involves  mechanisms  for  seeking  out  those  who  fall  to 
return  by  usual  recall  methods.  Does  a project  have  unique  methods  of 
securing  recall  of  patients? 

All  of  these  operations  involve  an  evaluation  of  forms  and  how 
well  they  are  filled  out  and  how  many  errors  exist.  Cooperation  with 
the  SC  as  well  as  with  the  PO  is  vital  in  all  of  these  areas. 

Recall  and  management  of  screenees  with  suspicious  or  positive 
findings  Is  vital  to  the  success  of  the  projects. 


COOPERATION  WITH  THE  AMERICAN  CANCER  SOCIETY 


Can  projects  secure  volunteers  who  actually  aid  In  the  function 
of  the  projects?  Do  volunteers  take  histories,  file  records,  assist 
In  follow-up?  Are  they  used  uniquely  in  some  manner?  Is  the  ACS 
publicity  Unit  used  effectively  to  publicize  the  projects?  Can 
ACS  volunteers  exert  a special  effort  to  obtain  the  return  of  screenees 
who  do  not  which  to  return  following  the  usual  recall  measures?  Is 
this  in  truth  a 'Joint  project*  in  which  the  breast  unit  works  with 
the  ACS  unit  for  purposes  of  health  education,  re-assurance  of  negative 
cases  and  prompt  management  of  suspicious  or  positive  cases? 
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Mr.  Rogers.  Thank  you  so  much  for  your  presence  today.  We  are 
grateful  to  you  for  your  testimony. 

The  next  witness  will  be  Dr.  William  D.  Rowe,  who  is  the  Deputy 
Assistant  Administrator  for  Radiation  Programs,  Environmental 
Protection  Agency. 

Dr.  Rowe,  we  welcome  you  to  the  committee.  Your  statement  will 
be  made  a part  of  the  record  without  objection,  and  you  may 
proceed  as  you  desire. 

STATEMENT  OF  DR.  WILLIAM  D.  ROWE,  DEPUTY  ASSISTANT 
ADMINISTRATOR  FOR  RADIATION  PROGRAMS,  ENVIRONMEN- 
TAL PROTECTION  AGENCY,  ACCOMPANIED  BY  JAMES  E. 
MARTIN,  PH.  D.,  DEPUTY  DIRECTOR,  CRITERIA  AND  STAND- 
ARDS DIVISION,  OFFICE  OF  RADIATION  PROGRAMS;  AND  DE- 
VAUGHN  R.  NELSON,  FEDERAL  GUIDANCE  BRANCH,  DIVISION 
OF  CRITERIA  AND  STANDARDS,  OFFICE  OF  RADIATION  PRO- 
GRAMS 

Dr.  Rowe.  Mr.  Chairman,  I will  try  to  paraphrase  my  statement, 
if  I may.  I will  also  submit  a copy  of  the  Federal  guidance  on 
medical  X-rays  approved  by  the  President.  [See  p.  1135.] 

Mr.  Rogers.  Without  objection,  it  will  be  made  a part  of  the 
record. 

Dr.  Rowe.  Since  this  is  our  authorizing  committee,  I am  sure  you 
are  aware  of  the  responsibilities  given  to  us  when  EPA  was  set  up 
due  to  the  transfer  of  the  Federal  Radiation  Council  authority  for 
radiation  protection. 

This  authorization,  which  provides  for  advice  to  the  President, 
gives  us  an  overall  overview  responsibility  for  all  matters  pertain- 
ing to  radiation. 

In  1974,  in  trying  to  exercise  these  responsibilities,  we  came  to 
the  conclusion  along  with  the  recommendation  of  the  BEIR  com- 
mittee—in  their  1972  report— that  the  largest  source  of  manmade 
radiation  was  from  the  medical  X-ray  area.  We  felt  that  while  we 
had  begun  to  do  considerable  work  under  this  authority  in  the 
nuclear  and  other  fields,  we  could  not  ignore  the  medical  radiation 
problem,  at  least  for  diagnostic  X-rays. 

At  that  time  we  undertook  an  effort  to  try  to  discover  what  the 
problems  were  and  what  we  could  do  about  it.  In  the  spirit  of  the 
former  Federal  Radiation  Council,  we  established  an  interagency 
working  group  so  we  could  have  all  the  agencies  involved.  We  had 
tremendous  participation  from  the  three  services  and  the  VA  and 
their  radiologists,  their  physicians  and  dentists  working  closely 
with  us  as  we  developed  our  information. 

As  you  may  well  be  aware,  our  butting  our  nose  into  these 
matters  is  not  always  well  taken.  In  fact,  we  had,  I would  say, 
pretty  much  of  an  uphill  fight  getting  into  this  area,  even  though 
our  authority  only  covers  Federal  facilities. 

We  have  no  authority  in  the  private  sector.  This  gave  us  certain 
advantages  because  of  the  fact  the  doctors  and  physicians  and 
dentists  involved  in  the  public  sector  are  not  faced  with  third-party 
problems,  nor  are  they  faced  with  the  problems  of  trying  to  make 
direct  profits  in  their  operations.  So  they  worked  with  us  to  do 
what  could  be  done  to  assure  that  patients  get  the  benefits  of 
X-rays  for  diagnostic  purposes,  but  to  do  so  with  minimum  exposure. 


36*  120  0 - 79  - 71 


1116 


In  carrying  this  out,  one  of  our  underlying  philosophies  was:  In 
no  way  should  we  try  to  interfere  with  the  doctor-patient  relation- 
ship. I think  the  balancing  of  risks  and  benefits  that  must  take 
place  and  should  be  made  by  the  expert  who  is  working  with  his 
patient  and  can  best  take  these  risks  and  benefits  into  account. 
There  were  three  areas  that  we  had  to  consider.  The  first,  was 
when  to  prescribe  an  X-ray.  The  second,  was  if  an  X-ray  was  to  be 
prescribed,  how  we  could  assure  that  the  procedures  were  opti- 
mized in  such  a way  that  a particular  patient  would  receive  the 
least  exposure  to  get  the  best  X-ray.  The  third  was  to  assure  that 
the  equipment  used  to  get  these  X-rays  was  up  to  date  and  the  best 
available. 

In  this  latter  case  we  were  certainly  aware,  that  standards  for 
equipment  were  promulgated  by  the  Bureau  of  Radiological 
Health.  We  used  their  standards  as  a basis  for  our  guidance,  and 
have  in  no  way  duplicated  that  effort. 

As  we  proceeded,  we  came  to  the  point  that  we  realized  that 
many  of  the  things  we  were  saying  would  certainly  create  a lot  of 
concern  in  the  medical  and  health  care  communities.  So  we  opened 
our  process  to  the  public  for  comment  and  responded  to  all  of  the 
inputs  received. 

We  can  now  look  back  at  this  guidance  with  some  perspective 
and  appreciate  that  it  ijropljrsmounts  to  commonsense  and  good 
practice,  but  laying  out  the  commonsense  and  good  practice  in  such 
a way  that  it  can  be  implemented. 

At  the  time  we  started,  it  was  not  so  easy  to  recognize  what 
makes  sense.  But  now  that  we  have  done  it,  I think  it  makes  a 
significant  improvement,  at  least,  in  the  Federal  sector.  I hope  you 
will  keep  in  mind  the  fact  that  sometimes  just  getting  common- 
sense  on  paper  is,  indeed,  difficult. 

Our  basic  guidance  is  based  upon  two  principles;  namely,  that  no 
necessary  diagnostic  procedure  should  ever  be  precluded,  that  is 
the  doctor-patient  relationship  should  not  be  infringed;  and  that 
the  X-rays  taken  should  be  of  proper  diagnostic  quality. 

Further,  that  clinically  unproductive  examinations  should  not 
even  be  ordered,  and  that  the  amount  of  patient  exposure  should 
be  minimized  in  taking  X-rays.  As  obvious  as  these  may  appear, 
the  task  was  to  translate  them  into  a set  of  guides  that  could  be 
applied  without  adversely  impacting  medical  practice. 

It  must  be  remembered  that  radiation  diagnosis  involves  a com- 
plex system  in  which  the  patient  4s  generally  the  only  continuum 
connecting  professionals  and  praprofessionals,  many  of  whom  do 
not  relate  directly  to  the  patient:  clinicians,  technologists,  radiolo- 
gists—or  some  other  diagnostician— medical  physicists,  and  admin- 
istrative staff,  just  to  name  some  of  them.  The  physical  layout 
presented  to  patients  receiving  X-ray  diagnosis  is  a maze,  the  focal 
point  of  whicn  is  the  X-ray  facility.  The  X-ray  facility  is  intercon- 
nected to  clinics  from  which  patients  come  with  requests  for 
X-rays,  a backroom  where  films  are  interpreted,  rooms  for  prepara- 
tion and  dressing,  a film  processing  room,  and  a loosely  linked 
equipment  service  and  maintenance  capability.  The  action  relays 
from  one  area  to  the  other,  and  if  all  perform  correctly,  the  patient 
will  receive  the  proper  diagnosis  and  only  that  exposure  necessary 
for  the  diagnosis.  In  the  formulation  of  the  Federal  guides  an 
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attempt  was  made  to  address  the  proper  functioning  of  each  compo- 
nent of  the  svstem  and  to  set  forth  goals  and  principles  that,  if 
satisfied,  would  assure  that  necessary  X-rays  are  obtained  at  mini- 
mum exposure. 

GUIDES  FOR  X-RAY  PRESCRIPTION 

The  first  group  of  guides  are  designed  to  assure  that  proper 
prescription  has  taken  place  before  a patient  is  X-rayed.  They 
address  the  ingredients  that: 

General  radiographic  or  fluoroscopic  examinations  should  only  be  prescribed  by 
licensable  physicians,  or,  for  specified  limited  procedures,  physician  trainees  and 
allied  professionals  under  their  direct  supervision;  specialized  procedures  should 
only  be  prescribed  by  professionals  with  tne  special  training  required  to  interpret 
the  results. 

The  objective  of  prescribing  an  examination  should  be  to  obtain  diagnostic  infor- 
mation of  a specific  kind  based  upon  symptoms  that  have  been  clinically  evaluated 
and  to  communicate  this  information  to  the  X-ray  facility  so  that  the  X-ray  diagnos- 
tician can  assume  responsibility  for  providing  the  diagnosis  in  the  most  efficacious 
manner,  deleting  or  adding  projections  as  appropriate,  and  taking  special  precau- 
tions for  pregnant  or  possibly  pregnant  patients.  Diagnostic  information  from  X-ray 
examinations  leads  to  direct  medical  benefits  to  the  patient.  An  example  of  unneces- 
sary but  prevailing  practice  is  skull  examinations  in  trauma  cases.  Such  examina- 
tions are  usually  not  warranted  since  the  patient  will  not  derive  medical  benefit  as 
the  result  of  an  altered  treatment. 

Screening  and  routine  examinations  in  which  patients  do  not  receive  a prior 
clinical  evaluation  should  not  be  performed  unless  prior  exception  has  been  made 
for  specific  groups  on  the  basis  of  a finding  that  the  medical  benefit  exceeds  the  cost 
and  radiation  risk.  This  represents  a reversal  of  a traditional  view  in  medicine  that 
established  routines  should  not  be  discontinued  un!ess  proven  unnecessary.  Exam- 
ples of  such  examinations  that  should  not  be  performed  unless  such  an  exception  is 
made  include: 

(a)  Chest  and  lower  back  examinations  in  physicals  or  as  a routine  requirement 
for  employment; 

(b)  TB  screening  by  chest  X-rays; 

(c)  Chest  X-rays  merely  for  hospital  admission; 

(d)  Chest  X-rays  in  routine  prenatal  care;  and 

(e)  Mammography  screening  for  asymptomatic  women  under  age  50,  unless  they 
have  a personal  or  strong  family  history  of  breast  cancer. 

X-RAY  FACILITY  GUIDES 

The  next  set  of  guides  are  directed  to  the  X-ray  facility  itself  to 
assure  that  it  is  in  optimum  order  when  a patient  arrives  to  be 
examined.  It  is  recommended  that  technique  protocols  be  estab- 
lished to  provide  the  most  efficacious  examination  by  stating  the 
number  and  types  of  views  for  selected  examinations,  emphasizing 
that  the  number  of  “standard"  examinations  be  kept  to  a mini- 
mum and  that  even  these  need  to  be  periodically  reviewed. 

Proper  equipment  and  quality  control  is  recognized  by  everyone 
to  be  essential  to  quality  radiography  at  minimum  exposure.  Spe- 
cific guides  address  equipment,  its  performance,  and  tne  perform- 
ance of  associated  materials.  Key  elements  are: 

All  general  purpose  medical  and  dental  X-ray  equipment  in  Federal  facilities 
should  conform  to  Federal  X-ray  equipment  performance  standards. 

All  fluoroscopic  equipment  for  Federal  facilities  should  have  image  intensifica- 
tion, and  fluoroscopy  units  for  nonradiology  specialists  should  have  electronic 
image-holding  features. 

Pnotofluorographic  machines  should  not  be  used  for  chest  X-rays. 

Quality  assurance  programs  should  exist  in  all  Federal  clinics  using  X-ray  equip- 
ment for  both  equipment  and  materials,  including  operational  procedures  for  moni- 
toring films  and  reducing  retakes. 
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QUALIFICATIONS  OF  OPERATORS  AND  EXPOSURE  EVALUATION 

The  way  examinations  are  performed  plays  an  essential  part  in 
radiation  protection  of  patients  and  depends  upon  proper  training 
and  performance  of  the  operator.  The  guides  also  specify  that: 

Operators  should  possess  qualifications  identical  or  equivalent  to  those  of  recog- 
nized credential  ling  organizations,  or  national  performance-oriented  evaluation  pro- 
cedures. 

Operators  are  responsible  to  prepare  patients  properly,  to  provide  collimation  and 
shielding  (especially  to  protect  the  fetus  and  the  gonads),  and  to  select  proper 
technique  factors  to  minimize  exposure  and  obtain  quality  X-rays. 

Standard  examinations  should  be  reevaluated  if  they  fall  above  specified  numeri- 
cal exposure  guides. 

This  last  guide  addresses  the  overall  system  of  equipment/material/operator  per- 
formance by  providing  exposure  guides— and  I emphasize  the  word  "guides”— for 
selected  standard  examinations  that  identify  exposures  that  may  be  higher  than 
necessary.  This  guide  was  based  upon  a recognition  that  although  each  X-ray  is 
evaluated  for  diagnostic  quality  when  it  is  read,  the  exposure  required  to  obtain  it  is 
rarely,  if  ever,  evaluated.  The  thrust  of  the  guide  is  the  need  to  evaluate  each 
system  to  determine  if  exposures  are  as  low  as  reasonably  achievable  without  loss  of 
diagnostic  information.  Exceeding  the  exposure  guides  indicates  that  the  system 
should  be  examined  to  reduce  exposure;  achievable  exposures  can  generally  be  well 
below  the  guides,  and  we  believe  they  should  be  kept  there  whenever  practicable. 

DENTAL  RADIOGRAPHY 

Although  most  of  the  guides  address  both  medical  and  dental 
radiography,  certain  of  them  are  applicable  to  dental  radiography 
specifically: 

Prescription  of  dental  X-rays  should  be  made  only  by  licensable  dentists  on  the 
basis  of  clinical  evaluation. 

Performance  of  full  mouth  and  routine  X-rays  should  not  be  a routine  part  of 
preventive  dental  care.  _ 

Dental  technique  should  use  long  collimators  with  paralleling  technique  and  with 
the  X-ray  field  kept  as  near  the  image  receptor  size  as  practicable. 

In  approving  these  recommendations,  the  President  directed  the 
EPA  Administrator  and  the  Assistant  Secretary  for  Health  to 
carry  out  programs  to  interpret  and  clarify  them  as  necessary.  To 
this  end,  we  have  formed  a subcommittee  of  the  Interagency  Work- 
ing Group  on  implementation  of  the  guidance.  This  subcommittee 
is  chaired  by  the  Bureau  of  Radiological  Health  in  HEW.  We  are 
also  planning  to  make  an  annual  report  to  the  President  on  the 
status  of  implementation  of  the  guides. 

These  guides  are  only  a first  step.  Other  things  cam  be  done  in 
the  future  such  as: 

Guidelines  for  use  of  appropriate  shielding  or  collimation  should  be  formulated 
for  examinations  where  reduced  exposure  of  reproductive  organs  or  the  fetus  can  be 
achieved. 

Exposure  guides  for  some  additional  common  examinations,  such  as  mammo- 
graphy and  panoramic  dental  examinations,  could  be  clarified. 

Guidelines  for  quality  assurance  in  specific  areas  are  needed;  these  could  include 
automatic  film  processors  as  well  as  other  equipment  and  procedures  in  radiology 
departments.  The  development  based  upon  the  BEIR  report  should  be  developed  for 
the  evaluation  of  current  and  future  X-ray  screening  programs. 

It  is  expected  that  HEW  will  take  a leading  role  through  our 
memorandum  of  understanding  in  undertaking  these  activities;  to 
date  they  already  have  in  progress  programs  in  the  first  three  of 
these  areas. 
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There  has  been  some  question  concerning  the  extent  to  which 
this  guidance  applies  to  activities  of  Federal  agencies.  The  guidance 
was  developed  by  Federal  personnel  who  gave  primary  considera- 
tion to  the  proper  conduct  of  radiation  protection  in  Federal  health 
care  facilities,  and  it  is  applicable  without  additional  consideration 
to  such  facilities.  Application  to  other  programs,  such  as  research 
grants,  contracts,  ana  federally  funded  public  health  programs,  is 
to  a large  degree  a matter  for  the  determination  of  each  agency. 
They  are  the  ones  that  are  closest  to  the  programs  and  know  how 
these  can  best  be  applied.  We  expect  that  each  Federal  agency  will 
use  it  as  a basis  upon  which  to  develop  detailed  standards  to  meet 
its  particular  requirements. 

In  summary,  we  believe  that  the  new  Federal  radiation  protec- 
tion guidance  for  diagnostic  X-rSys  will  lead  to  demonstration  of 
significant  reductions  in  exposure  to  diagnostic  X-rajre.  It  is  our 
hope  that  this  will  become  an  important  milestone  in  radiation 
protection  and  that  this  Federal  example  will  provide  the  impetus 
for  improved  protection  in  the  private  sector. 

Thank  you.  I will  be  glad  to  attempt  to  answer  any  questions  you 
may  have. 

[Testimony  resumes  on  p.  1140.] 

[Dr.  Rowes  prepared  statement  and  attachment  follow:] 
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STATEMENT  OP 
DR.  W.  D.  ROUE 

DEPUTY  ASSISTANT  ADMINISTATOR  FOR  RADIATION  PROGRAMS 
ENVIRONMENTAL  PROTECTION  AGENCY 
BEFORE  THE 

SUBCOMMITTEE  ON  HEALTH  AND  THE  ENVIRONMENT 
COMMITTEE  ON  INTERSTATE  AND  FOREIGN  COMMERCE 
ROUSE  OF  REPRESENTATIVES 
JULY  14,  1978 

Mr.  Chairman  and  Members  of  the  Subcommittee: 

I am  Dr.  William  D.  Rove,  Deputy  Assistant  Administrator 
for  Radiation  Programs.  Mr.  Chairman,  ve  appreciate  this 
opportunity  to  describe  our  activities  and  efforts  to 
improve  radiation  protection  for  uses  of  radiation  in  the 
healing  arts. 

Introduction 

As  you  are  aware,  Executive  Order  10831  and  the  Atomic 
Energy  Act  of  1954,  Public  Lav  86-373,  (42  U.S.C.  2021  (h)) 
charge  the  Administrator  of  the  Environmental  Protection 
Agency  (EPA)  to  "...advise  the  President  with  respect  to 
radiation  matters  directly  or  indirectly  affecting  health, 
Including  guidance  for  all  Federal  agencies  In  the 
formulation  of  radiation  standards  and  in  the  establishment 
and  execution  of  programs  of  cooperation  with  States." 

These  functions,  which  had  been  carried  out  by  the  Federal 
Radiation  Council  (F%C)  from  1959  to  1969,  were  transferred 
to  the  Administrator  by  Reorganization  Plan  No.  3 in  1970. 
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The  function  of  the  FRC  provides  the  central  focus 
in  the  Federal  governncnt  for  policy  leadership  to  assure 
protection  of  the  public  from  radiation.  In  its  exercise 
of  this  role,  EPA  pursues  extensive  interaction  with  other 
Federal  agencies  because  ve  believe  that  Federal  guidance 
will  be  most  effective  and  gain  the  widest  application  and 
public  acceptance  when  developed  in  cooperation  with  those 
agencies  bearing  direct  responsibility  for  its  implementation 
The  recent  EPA  initiative  to  develop  Federal  guidance 
on  diagnostic  x-rays  resulted  in  the  first  action  on 
radiation  protection  of  patients  under  this  authority.  One 
might  ask  why  It  has  taken  so  long  to  address  this  problem. 
The  pressing  and  highly  visible  issues' of  fallout  from 
nuclear  weapons  testing,  underground  exposure  of  uranium 
miners,  and  occupational  exposure  all  required  consideration 
by  the  FRC  on  a high  priority  basis  after  itr  establishment 
In  1959,  and  only  more  recently  has  the  significance  of 
medical  exposure  become  as  well  recognized.  In  1972,  the 
National  Academy  of  Sciences  Committee  on  Biological  Effects 
of  Ionizing  Radiation  made  a number  of  recommendations  on 
unnecessary  exposure  of  patients.  One  of  their  significant 
findings  was  that  "medical  diagnostic  radiology  accounts  for 
at  least  90Z  of  the  total  man-made  radiation  dose  to  which 
the  U.S.  population  Is  exposed."  More  Importantly,  the 
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Committee  recommended  that  "medical  radiation  exposure  can 
and  should  be  reduced  considerably  by  limiting  its  use  to 
clinically  indicated  procedures  utilizing  efficient  exposure 
techniques  and  optimal  operation  of  radiation  equipment." 

In  1974,  the  Administrator  recognized  that  a unique 
opportunity  existed  in  medical  facilities  operated  by  Federal 
agencies,  where  it  might  be  possible  to  provide  an  example 
of  what  could  be  done,  and  he  formed  an  Interagency  Working 
Group  on  Medical  Radiation  was  formed  to  assist  EPA  in 
developing  Federal  guidance  for  reducing  exposure  from 
diagnostic  x-rays.  The  Working  Group  agreed  that  It  was 
possible  to  reduce  exposure  from  the  diagnostic  use  of  x- 
rays  in  Federal  facilities.  We  formed  subcommittees  to 
examine  factors  to  eliminate  clinically  unproductive  exami- 
nations and  techniques  to  reduce  exposure  when  examinations 
are  performed.  We  did  not  pursue  a third  area  - equipment 
specifications  - to  any  great  extent,  since  x-ray  equipment 
Is  subject  to  performance  standards  of  the  Food  and  Drug 
Administration.  The  reports  of  these  subcommittees  were 
made  available  for  public  comment  (41  F.R.  10705  and  27998) 
prior  to  completion  of  a summary  report  by  the  full  Ihter- 
agency  Working  Group. 

Recommendations  based  upon  this  report  were  proposed  by 
EPA  for  public  comment  (42  F.R.  4884)  on  January  26,  1977. 

In  addition,  there  was  extensive  formal  review  by  the  Public 
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Health  Service  and  by  other  affected  Federal  agenclea. 

After  careful  consideration  of  these  responses  final  recommen- 
dations were  formulated  and  a complete  record,  Including  a 
detailed  response  to  comments,  made  available  to  the  public. 

A joint  recommendation  by  EPA  Administrator  Costle  and  HEW 
Assistant  Secretary  for  Health  Richmond  was  transmitted  to 
the  President.  The  President  approved  the  first  Federal 
radiation  protection  guidance  for  diagnostic  x-rays  and 
Issued  it  in  the  Federal  Register  (43  F.R.  4377)  on 
February  1 of  this  year.  (See  Attachment) 

We  have  also  entered  Into  a memorandum  of  understanding 
with  HEW  (42  F.R.  5123)  which  established  a formal  mechanism 
for  the  continued  development  and  implementation  of  Federal 
guidance  in  this  broad  area  of  mutual  concern  to  our  two 
Agencies.  Thus,  for  this  largest  of  the  man-made  sources  of 
public  exposure  to  radiation,  we  now  have  the  basis  for 
making  significant  progress  in  radiation  protection. 

With  the  help  of  our  Interagency  Working  Group  and  HEW's 
Bureau  of  Radiological  Health,  we  are  proceeding  toward 
effective  implementation  of  this  guidance  and  we  shall 
develop  any  necessary  detailed  implementing  guidelines. 
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The  Federal  Guidance  for  Medical  Diagnostic  X-Rays 

I would  aow  like  eo  describe  some  of  the  major  features 
of  the  new  guidance.  As  a preliminary  comment,  you  may  be 
struck  by  the  fact  that  much  of  the  guidance  consist  of 
simple  common  sense  statements,  and  you  may  wonder  why  It  is 
necessary  to  make  them.  I can  only  state  that  In  this  area 
such  statements  are  necessary  because  they  have  often  not 
been  followed  In  the  past,  and  merely  getting  them  for- 
malized should  provide  the  basis  for  significant  progress. 
What  we  have  presented  is  expressed  as  a set  of  requirements 
for  good  practice.  The  guides  were  developed  in  conjunction 
with  practicing  radiologists  and  health  physicists  from 
agencies  operating  major  health  care  programs.  These  Included 
the  three  armed  services,  the  Veteran's  Administration,  and 
HEW.  It  should  be  noted  that  In  the  Federal  hospitals  from 
which  these  experts  come,  problems  associated  with  third 
party  pressures  for  diagnostic  x-rays,  as  well  as  the  direct 
monetary  reward  for  providing  x-rays,  are  not  present  as  they 
are  in  the  private  sector. 

The  guidance  is  based  on  two  basic  principles  of 
radiation  protection.  These  are:  (1)  that  there  should 

not  be  any  man-made  radiation  exposure  unless  the  benefits 
exceed  the  radiation  risk  and  the  cost,  and  (2)  that  for 
exposures  justified  by  their  benefit,  every  effort  should 
be  made  to  Insure  that  radiation  doses  are  as  low  as 


reasonably  achievable. 
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Some  basic  preconditions  were  satisfied  during  the 
development  of  the  guidance.  The  first  two  were:  1)  that 

no  necessary  diagnostic  procedure  should  ever  be  precluded, 
l.e.,  the  doctor-patient  relationship  should  not  be  infringed; 
and  2)  that  the  x-rays  taken  should  be  of  proper  diagnostic 
quality. 

Adherence  to  these  first  two  principles  would  be 
unde rs tandable  even  without  the  presence  of  physicians  on 
the  working  group,  but  was  doubly  so  since  they  were  present. 
But  although  these  two  principles  were  laportant,  two  others 
were  equally  so;  these  were:  3)  that  clinically  unproductive 

examinations  should  not  even  be  ordered;  and  4)  that  the 
amount  of  patient  exposure  should  be  minimized  in  taking 
x-rays.  As  obvious  as  these  may  appear,  the  task  was  to 
translate  them  into  a set  of  guides  that  could  be  applied 
without  adversely  impacting  medical  practice. 

It  must  be  remembered  that  radiation  diagnosis  Involves 
a complex  system  in  which  the  patient  is  generally  the  only 
continuum  connecting  professionals  and  para-professionals, 
many  of  whom  don't  relate  directly  to  the  patient:  clinicians, 

technologists,  radiologists  (or  some  other  diagnostician), 
medical  physicists,  and  administrative  staff,  to  name  most 


of  them 
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The  physical  layout  presented  to  patients  receiving 
x-ray  diagnosis  Is  a mate,  the  focal  point  of  which  is  the 
x-ray  facility.  The  x-ray  facility  Is  Interconnected  to 
clinics  from  which  patients  come  with  requests  for  x-rays,  a 
back  room  where  films  are  Interpreted,  rooms  for  preparation 
and  dressing,  a film  processing  room,  and  a loosely-linked 
equipment  service  and  maintenance  capability.  The  action 
relays  from  one  area  to  the  other  and  If  all  perform  correctly, 
the  patient  will  receive  the  proper  diagnosis  and  only  that 
exposure  necessary  for  the  diagnosis.  In  the  formulation  of 
the  Federal*  guides  an  attempt  was  made  to  address  the  proper 
functioning  of  each  component  of  the  system  and  to  set  forth 
goals  and  principles  that.  If  satisfied,  would  assure  that 
necessary  x-rays  are  obtained  at  minimum  exposure. 

Guides  for  X-Ray  Prescription 

The  first  group  of  guides  are  designed  to  assure  that 
proper  prescription  has  taken  place  before  a patient  is 
x-rayed.  This  involves  not  only  the  determination  that 
x-rays  are  required  to  diagnose  disease  or  injury,  but 
also  decisions  usually  made  by  the  radiologist  conducting 
the  examination,  especially  the  number  and  types  of  views, 
since  these  determine  the  overall  exposure  the  patient 
receives.  There  is  too  great  a tendency  to  make  routine 
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both  the  examination  to  be  prescribed  and  the  number  and 
types  of  views  Included.  The  essential  ingredient  In  not 
over-prescr lblng  Is  thoughtful  action  by  qualified  personnel 
the  guides  address  key  points  in  this  regard.  They  are: 

- General  radiographic  or  fluoroscopic  examinations 
should  only  be  prescribed  by  licensable  physicians-, 
or,  for  specified  limited  procedures,  physician 
trainees  and  allied,  professionals  under  their 
direct  supervision;  specialized  procedures  should 
only  be  prescribed  by  professionals  with  the 
special  training  required  to  interpret  the  results. 

- The  objective  of  prescribing  an  examination  should 
be  to  obtain  diagnostic  information  of  a specific 
kind  based  upon  symptoms  that  have  been  clinically 
evaluated  and  to  communicate  this  Information  to 
the  x-ray  facility  so  that  the  x-ray  diagnostician 
can  assume  responsibility  for  providing  the 
diagnosis  in  the  most  efficacious  manner,  deleting 
or  adding  projections  as  appropriate,  and  taking 
special  precautions  for  pregnant  or  possible 
pregnant  patients.  Diagnostic  Information  from 
x-ray  examinations  leads  to  direct  medical  benefits 
to  the  patient.  An  example  of  unnecessary 

but  prevailing  practice  is  skull  examinations 
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in  trauma  cases.  Such  examinations  are  usually 
not  warranted  since  the  patient  will  not  derive 
medical  benefit  as  the  result  of  an  altered 
treatment. 

Screening  and  routine  examinations  In  which 

patients  do  not  receive  a prior  clinical 

evaluation  should  not  be  performed  unless  prior 

exception  has  been  made  for  specific  groups  on 

the  basis  of  a finding  that  the  medical  benefit 

exceeds  the  costs  and  radiation  risk.  (This 

* 

represents  a reversal  of  a traditional  view  In 
medicine  that  established  routines  should  not  be 
discontinued  unless  proven  unnecessary) . Examples 
of  such  examinations  that  should  not  be  made  Include: 

a)  Chest  and  lower  back  examinations 

In  physicals  or  as  a routine  require* 
ment  for  employment 

b)  TB  screening  by  chest  x-rays, 

c)  Chest  x-rays  merely  for  hospital 
admission , 

d)  Chest  x-rays  in  routine  prenatal 
care,  and 

e)  Mammography  screening  for  asymptomatic 
women  under  age  50,  unless  they  have  a 
personal  or  strong  family  history  of 


breast  cancer. 
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X-Ray  Facility  Guides 

The  next  set  of  guides  are  directed  to  the  x-ray  facility 
ltaelf  to  assure  that  It  is  In  optimum  order  when  a patient 
arrives  to  be  examined.  It  is  recommended  that  technique 
protocols  be  established  to  provide  the  aost  efficacious 
examination  by  stating  the  nunber  and  types  of  views  for 
selected  exaalna tlons , emphasizing  that  the  number  of 
"standard"  examinations  be  kept  to  a minimum  and  that  even 
these  need  to  be  periodically  reviewed. 

Proper  equipment  and  quality  control  la  recognized  by 
everyone  to  be  essential  to  quality  radiography  at  minimum 
exposure.  Specific  guides  address  equipment.  Its  performance, 
and  the  performance  of  associated  materials.  Key  elements  are 

- All  general  purpose  medical  and  dental  x-ray 
equipment  in  Federal  facilities  should  conform 
to  Federal  x-ray  equipment  performance  standards. 

All  fluoroscopic  equipment  for  Federal  facilities 
should  have  Image  intensification,  and  fluoroscopy 
units  for  non-radiology  specialists  should  have 
electronic  Image-holding  features. 

Pho t of luorographlc  machines  should  not  be  used 
for  chest  x-rays. 

Quality  assurance  programs  should  exist  In  all 
Federal  clinics  using  x-ray  equipment  for  both 
equipment  and  materials.  Including  operational 
procedures  for  monitoring  films  and  reducing 
retakes. 


) - 
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Qualifications  of  Operators  and  Exposure  Evaluation 

The  way  examination*  are  performed  plays  so  essential 
part  In  radiation  protection  of  patients  and  depends  upon 
proper  training  and  performance  of  the  operator.  The 
guides  also  specify  that: 

- Operators  should  possess  qualifications  identical 

_ . or  equivalent  to  those  of  recognised  credent  tailing 

organizations,  or  national  perf ormanca-oriented 
evaluation  procedures. 

- Operators  are  responsible  to  prepare  patients 
properly,  to  provide  colllmation  and  shielding 
(especially  to  protect  the  fetus  and  the  gonads)  , 
and  to  sel^ct-^proper  technique  factors  to  minimize 
exposure  and  obtain  quality  x-rays. 

- Standard  examinations  should  be  reevaluated  if 
they  fall  above  specified  numerical  exposure 
guides . 

This  last  guide  addresses  the  overall  system  of  equipment/ 
material/operator  performance  by  providing  exposure  guides 
(and  X emphasize  the  word  guides)  for  selected  standard 
examinations  that  identify  exposures  that  may  be  higher 
than  necessary.  This  guide  was  based  on  a recognition 
that  although  each  x-ray  Is  evalua ted— for  diagnostic 
quality  when  It  is  read,  the  exposure  required  to  obtain 
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It  Is  rarely,  If  ever,  evaluated.  The  thrust  of  the  guide 
Is  the  need  to  eveluate  each  system  to  determine  If  exposures 
are  as  low  as  reasonably  achievable  without  loss  of  diagnostic 
Information.  Exceeding  the  exposure  guides  indicates  that 
the  system  should  be  examined  to  reduce  exposure;  achievable 
exposures  can  generally  be  well  below  the  guides  and  we 
believe  they  should  be  kept  there  whenever  practicable. 

Dental  Radiography 

Although  most  of  the  guides  address  both  medical  and 
dental  radiography,  certain  of  them  are  applicable  to  dental 
radiography  specifically: 

- Prescription  of  dental  x-rays  should  be  made  only 
by  licensable  dentists  on  the  basis  of  clinical 
evaluation. 

- Performance  of  full  mouth  and  routine  x-rays  should 
not  be  a routine  part  of  preventive  dental  care-. 

- Dental  technique  should  use  long  collimators  with 
paralleling  technique  and  with  the  x-ray  field 

kept  as  near  the  Image  receptor  site  as  practicable. 

In  approving  these  recommendations,  the  President 
directed  the  EPA  Administrator  and  the  Assistant  Secretary 
for  Health  to  carry  out  programs  to  interpret  and  clarify 
them  as  necessary.  To  this  end,  we  have  formed  a 
Subcommittee  of  the  Interagency  Working  Group-  on  lmplemen-  * 
tatlon  of  the  guidance.  This  Subcommittee  Is  chaired  by 
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the  Bureau  of  Radiological  Health  in  HEW.  We  are  alto 
planning  to  make  an  annual  report  to  the  President  on  the 
status  of  Implementation  of  the  guides. 

There  are  several  areas  vhere  implementation  of  the 
guidance  could  be  assisted  by  development  of  more  detailed 
or  clarifying  guidelines: 

Guidelines  for  use  of  appropriate  shielding  or 
colllmatlon  should  be  formulated  for  exaalnatlons 
vhere  reduced  exposure  of  reproductive  organs  or 
. the  fetus  can  be  achieved. 

- Exposure  guides  for  some  additional  common 

examinations,  such  as  mammography  and  panoramic 
dental  exaalnatlons. 

^ Guidelines  for  quality  assurance  In  specific  areas 
are  needed;  these  could  Include  automatic  film 
processors  as  veil  as  other  equipment  and  proce- 
dures in  radiology  departments. 

-L  A benefit/cost  assessment  methodology  should  be 
developed  f ot'the  evaluation  of  current  and  future 
x-ray  screening  programs. 

tt  Is  expected  that  HEW  vlll  take  a leading  role 
through  our  Memorandum  oXJIn<J**s tending  In  undertaking  these 
activities;  to  date  they  already  have  in  progress  programs 
in  the  first  three  of  these  areas. 

There  has  been  some  question  concerning  the  extent 
to  vhlch  this  guidance  applies  to  activities  of  Pederal 
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agencies  other  than,  direct  health  care  delivery.  The 
guidance  vat  developed  by  Federal  personnel  vho  gave  primary 
consideration  to  the  proper  conduct  of  radiation  protection 
in  Federal  health  care  facilities,  and  It  Is  applicable 
without  additional  consideration  to  such  facilities. 
Application  to  ocher  programs,  such  as  research  grants, 
contracts,  and  federally-funded  public  health  programs  is 
to  a large  degree  a matter  for  the  determination  of  each 
Agency.  As  Is  the  case  with  previous  Federal  guidance, 

"it  Is  expected  that  each  Federal  agency  will  use  it  as  a 
basis  upon  which  to  develop  detailed  standards  to  meet 
Its  particular  requirements"  (43  F.R.  4379).  The  guidance 
does  not  require  that  agencies  proceed  to  regulate  areas 
other  than  those  It  would  normally  already  regulate  under 
Its  statutory  authorities,  policies,  and  agency  goals. 
However,  If  an  agency  decides  it  has  reason  to  establish 
requirements  for  radiation  protection  In  the  conduct  of 
Its  programs,  then  we  would  expect  that  this  guidance  to 
Federal  agencies  be  satisfied.  Such  application  should  not 
Impede  the  provision  of  necessary  medical  benefits  nor 
the  obtaining  of  useful  research  results.  I believe  It 
would  not  be  reasonable  for  EPA  to  attempt  to  specify  in 
detail  the  circumstances  where  the  guidance  should  be 
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applied.  However^  because  the  guidance  enunciates  basic 
radiation  protection  principles,  we  believe  it  Is  likely 
to  be  applicable  to  Boat  uses  of  diagnostic  x-rays  In  any 
health  care  facility* 

There  are  other  major  areas  involving  the  use  of 
radiation  in  the  healing  arts  where  the  need  for  Federal 
guidance  should  be  carefully  examined.  These  Involve 
the  diagnostic  use  of  radlopharmaceutlcals  and  radiation 
theraphy,  including  the  radiation  treatment  of  benign 
diseases.  These  are  being'  reviewed  by  our  staff.  As  we 
address  these  areas,  we  intend  to  make  maximum  use  of 
expertise  and  programs  of  other  agencies. 

In  summary,  we  believe  that  the  new  Federal  radiation 
protection  guidance  for  diagnostic  x-rays  will  lead  to 
demonstration  of  significant  reductions  in  exposure  to 
diagnostic  x-rays.  It  is  our  hope  that  this  will  become  an 
important  milestone  in  radiation  protection  and  that  this 
Federal  example  will  provide  the  impetus  for  Improved 
protection  in  the  public  sector.  Thank  you.  I will  be  glad 
to  attempt  to  answer  any  questions  you  may  have. 


WEDNESDAY,  FESRUARY 1, 1978 
PARTY 


THE  PRESIDENT 


RADIATION  PROTECTION 
GUIDANCE  TO  FEDERAL 
AGENCIES  FOR 
DIAGNOSTIC  X RAYS 


Approval  of  Recommendations 


Q> 
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presidential  documents 

(S19S-01) 

Title  3 — The  President 

Recommendation*  approved  by  the  President  January  26, 1978 

Itlodn  pff^edioa  evidence  In  Federal  Apeedei  fer  Diopnoeik  X Keys 

Recommendation*  ] through' 12  contained  in  the  above1  memorandum  are 
approved  for  the  guidance  of  Federal  agencies;  the  Administrator  and  the 
Assistant  Secretary  for  Health  are  directed  to  conduct  programs,  in  accordance 
with  their  respective  authorities  and  their  Memorandum  of  Understanding  (42 
FR  5123),  to  interpret  and  clarify,  as  necessary,  each  of  these  recommendations 
in  cooperation  with  affected  Federal  agencies;  the  Administrator  is  authorized  to 
issue  these  interpretations  and  clarifications  in  the  Federal  Register;  and  this 
memorandum  shall  be  published  in  the  Federal  Register. 


RtconuMndiboQi  have  been  developed  and  are  hetebjr  transmitted  for  the  guidance  of  Federal 
tfeodn  in  providing  radiation  protection  for  patienU  in  tne  application  of  diagnostic  a rays. 

Executive  Order  1085 1 and  Public  Law  86-575  (4 2 U.S.C.  2v2l(h))  charge  tne  Administrator  of 
(he  Environmental  Protection  Agency  (EPA)  to  advise  the  President  with  respect  to  radiation 
matters,  directly  or  indirectly  affecting  health,  including  guidance  for  all  Federal  agencies  in  the 
formula tioo  of  radiation  standards  and  in  the  esuMunmcm  and  execution  of  programs  of 
cooperation  with  Stales."  In  addition,  the  Assistant  Secretary  for  Health  in  the  Department  of 
Health,  Education,  and  Welfare  (HEW)  has  a variety  of  responsibilities  under  the  Public  Health 
Service  Act  (Sections  501, 510.  5 1 1,  and  554-560(0)  and  the  Federal  Food.  Drug,  and  Cosmetic  Act 
bearing  on  the  setting  of  health  care  policy  and  the  use  of  radiation  in  the  healing  am.  These 
responsibilities,  which  have  been  delegated  to  the  Food  and  Drug  Administration  irDA),  indude 
research  and  training  concerning  radiation  hazards,  the  development  and  promulgation  of  recom- 
mendations for  radiation  users,  advise  to  the  States,  information  for  the  public,  performance 
standards  for  electronic  products  that  emit  radiation,  and  regulations  for  the  sale,  distribution,  and 
use  of  medical  devices. 

Because  of  the  special  responsibilities  of  HEW  involving  national  health  care  policy,  which 
Federal  radiation  guidance  for  diagnostic  x rays  may  impact  directly,  the  Administrator  and  (he 
Assistant  Secretary  join  in  requesting  your  approval  of  these  recommendations.  In  this  regard,  on 
January  18,  1977,  the  two  Agencies  entered  into  a Memorandum  of  Understanding  (42  FR  5125), 
which  provides  for  the  future  development,  within  each  Agency's  respective  authorities,  of  radiation 
protection  guidance  and,  when  necessary,  updating  of  such  guidance  for  uses  of  radiation  in  the 
healing  arts. 

BACKGROUND 

Information  on  the  diagnostic  use  of  x rays  in  medicine  and  potential  controls  that  could  be 
applied  without  compromising  benefits  have  been  reviewed,  and  scientists  and  professionals  within 
and  outside  the  Government  have  been  consulted  in  developing  these  recommendations.  In  this 
regard,  we  have  benefited  from  the  effort  begun  by  the  National  Academy  of  Sciences  - National 
Research  Council  for  the  former  Federal  Rada  tioo  Council  to  evaluate,  interpret,  and  advise  with 
respect  to  new  knowledge  on  radiation  effects  and  sources  of  population  exposure.  The  report  of  the 
NAS-NRC  Committee  on  Biological  Effects  of  Ionizing  Radiation  was  issued  in  1972.  One  of  its 
significant  findings  was  that  "(mjedical  diagnostic  radiology  accounts  for  at  least  90%  of  the  total 
man-made  radiation  dose  to  which  the  U.S.  population  is  exposed."  More  importantly,  the 
Committee  recommended  that  "fm^edkal  radiation  exposure  can  and  should  be  reduced  consider- 
ably by  limiting  its  use  to  clinically  indicated  procedures  utilizing  efficient  exposure  techniques  and 
optimal  operation  of  radiation  equipment" 

It  is  widely  recognized  by  medical  practitioners,  medical  physicists,  and  other  scientists 
concerned  with  radiation  protection  that  exposure  due  to  medical  uses  of  ionizing  radiation 
represents  a significant  and  growing  source  of  exposure  for  the  U.S.  population  and  is  also  one  that 
can  be  reduced  by  good  practice.  Tne  National  Council  on  Radiation  Protection  and  Measurements 


*In  the  original  document  Recommendations  1-12  preceded  the  statement  of  Presidential 
approval. 
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ku  concluded  dut  wkcmi  ",  . . there  cm  be  do  reboot!  means  ...  to  limit  ndutioo  exposure 
prescribed  for  patients  for  necessary  and  proper  diagnostic  or  therapeutic  purposes!,] . . . steps  can 
be  taken  to  gunimiae  unnecessary  or  medically  unproductive  radiation  exposure.  . . . Advantage 
should  be  taken  of  any  new  technology  or  procedure  that  win  significantly  reduce  unnecessary 
diagnostic  or  medical  exposure,  both  in  individual  examinations  and  treatments,  and  in  the  adoption 
of  group  screening  practices.** 

An  Interagency  working  Group  on  Medical  Radiation  was  formed  by  the  Administrator  on  July 
5,  1974,  to  assist  in  developing  proposed  guidance  for  diagnostic  x rays.  The  Interagency  Working 
Group  determined  that  it  is  desirable  and  possible  to  reduce  exposure  from  the  diagnostic  use  of  x 
rays  in  Federal  facilities  by.  < J)  eliminating  clinically  unproductive  examinations,  (2)  assuring  the  use 
of  optimal  technique  whets  examinations  arc  performed,  and  ($)  requiring  appropriate  equipment  to 
be  used.  As  a result  of  this  consensus  a subcommittee  on  prescription  was  established  to  examine 
fact  on  to  eliminate  dmically  unproductive  examinations.  Another  subcommittee  on  technique  was 
formed  to  examine  the  second  and  to  some  extent  the  third  subject  area  where  it  might  not  be 
regulated  by  FDA's  x-ray  equipment  performance  standards,  which  became  effective  August  I,  1974. 
The  repons  of  these  subcommittees  were  made  available  for  comment  (4 1 FR  10705  and  27998) 
prior  to  completion  of  the  Interagency  Working  Group  report. 

Proposed  recommendations  based  upon  the  report  of  the  Interagency  Working  Croup 
published  for  public  comment  (42  FR  4884)  on  January  26,  1977.  In  addition,  there  has 
extensive  commentary  and  discussion  between  EPA  and  HEW,  as  weO  as  formal  review  by  Public 
Heakh  Service  and  other  affected  Federal  agencies.  The  comments  received  have  been  carefully 
considered  and  a complete  record,  including  a response  to  comments,  is  available  to  the  public  from 
the  Public  Information  Reference  Unit,  Room  2922,  U S.  Environmental  Protection  Agency,  401  M 
Street  SW.  Washington.  D C.  20480. 

These  recommendations  were  developed  and  reviewed  in  accordance  with  standard  EPA 
procedures.  Development  of  new  or  revised  recommendations  will  be  carried  out  under  the 
Memorandum  of  Understanding  referred  to  above,  which  provides  also,  when  applicable,  for  tbenue 
of  HEW  procedures. 


were 

been 


DISCUSSION 

The  most  important  factor  in  reducing  radiation  exposure  is  to  avoid  the  prescription  of 
dmktfy  unproductive  examinations.  Appropriate  prescription  of  x-ray  examinations  involves  two 
major  considerations:  (J)  the  clinical  decision  to  order  a particular  examination,  and  (2)  the 
minimisation  of  the  number  of  radiographic  views  required  in  an  examination.  In  particular, 
attention  should  be  given  to  the  qualifications  of  those  who  order  examinations,  the  elimination  of 
unproductive  screening  programs,  and  the  use  of  appropriate  clinical  procedures  to  assure  that 
unproductive  views  are  not  performed. 

Although  the  largest  savings  in  radiation  exposure  may  be  realised  from  avoiding  the  prescrip- 
tion of  an  unproductive  x-ray  examination,  patient  exposure  can  also  be  reduced  by  assuring  that  the 
examination  u performed  wkh  good  technique.  The  fundamental  objective  in  performing  an  x-ray 
examination  is  to  obtain  optimum  diagnostic  information  with  minimum  patient  exposure.  Achieve- 
ment of  this  objective  requires  assurance  that:  (l)  equipment  is  calibrated  and  properly  functioning, 
(2)  equipment  is  operated  only  by  adequately  qualified  personnel.  (S)  the  patient  is  appropriately 
prepared,  and  (4)  technique  factors  that  will  minimise  exposure  are  selected. 

It  has  been  demonstrated  that  the  same  technique  actors  used  with  different  x-ray  generators 
may  produce  widely  varying  patient  exposures.  Thus,  the  performance  of  x-ray  equipment  utilised 
for  diagnostic  x-ray  procedures  is  an  important  factor  in  limiting  patient  and  operator  exposure.  The 
Federal  Diagnostic  X-Ray  Equipment  Performance  Standard  (21  CFR  Part  1020)  requires  that  x-ray 
equipment  manufactured  after  August  I,  1974,  be  certified  by  manufacturers  to  comply  with 
radiation  safety  requirements  issued  by  the  FDA  pursuant  to  the  Radiation  Control  for  Health  and 
Safety  Act  of  1968  (PL  90-602).  Utilization  of  medical  and  dental  x-ray  equipment  that  performs  in 
accordance  with  the  requirements  of  this  performance  standard  by  Federal  health  care  facilities 
would  provide  a significant  contribution  to  the  minimization  of  patient  exposure. 

Without  question  the  use  of  x rays  in  the  healing  am  provides  large  benefits  to  society  through 
improved  health  care;  thus,  in  developing  guidance  for  radiation  protection  for  diagnostic  x rays  it  is 
essential  to  assure  that  benefits  to  patients  from  the  use  of  medkaJ  and  dental  x rays  are  maintained. 
Medical  personnel  in  both  the  Federal  and  the  private  sectors  have  been  consulted  and  we  are 
confident  that  these  recommendations  will  neither  interfere  with  the  doctor-patieni  relationship  nor 
impair  the  ability  of  Federal  agencies  to  provide  necessary  radiologic  services. 

Appropriate  follow- up  and  coordination  with  Federal  agencies  is  also  important  to  assure  that 
these  recommendations  are  implemented  so  as  to  maximire  their  effectiveness  in  reducing  unneces- 
sary radiation  exposure,  but  at  the  same  time  to  avoid  any  deleterious  impact  oo  the  delivery  of 
health  care.  The  Memorandum  of  Understanding  between  EPA  and  HEW  referred  to  above  is 
designed  to  assure  that  the  dual  objectives  of  radiation  protection  and  health  care  delivery  are 
achieved  in  the  implementation  of  dua  or  any  future  radiation  protection  guidance  applicable  to  the 
healing  arts. 

RECOMMENDATIONS 

In  view  of  live  considerations  presented  above,  the  following  recommendations  are  made  for  the 
guidanc  ? of  Federal  agencies  in  their  cooduct  of  radiation  protection  for  diagnostic  uses  of  x rays  in 
the  healing  arts:  . 

1.  General  radiographic  or  fluoroscopic  examinations  should  be  prescribed  only  by  licensable 
Doctors  of  Medicine  or  Osteopathy  or,  tor  specified  hmked  procedures,  postgraduate  physician 
trainees  and  qualified  allied  medical  professionals  under  their  direct  rupermion;  specialized  studies 
should  be  proscribed  only  by  those  physicians  with  expertise  to  evaluate  examinations  in  the 
particular  specialty.  Exception  for  specified  procedures  may  be  made  for  dentists  and  podiatrists. 

2.  Proscription  of  x-ray  studies  should  be  for  the  purpose  of  obtaining  diagnostic  information, 
should  be  based  on  clinical  evaluation  of  symptomatic  patients,  and  should  state  the  diagnostic 
objective  and  detail  relevant  medical  history. 

5.  Routine  or  screening  examinations,  tn  which  no  prior  dmkaJ  evaluation  of  the  patient  is 
made,  should  not  be  performed  unless  exception  has  been  made  for  specified  groups  of  people  on 
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the  basis  of  a careful  consideration  of  the  magnitude  and  medical  benefit  of  the  diagnostic  yield, 
radiation  risk,  and  economic  and  social  factors.  Examples  of  ruminations  that  should  not  be 
routinely  performed  unless  such  exception  is  made  are: 

a.  chest  and  lower  back  x-ray  examinations  in  routine  physical  examinations  or  as  a routine 
requirement  for  employment. 

b.  tuberculosis  screening  by  chest  radiography, 

c.  chest  x rays  for  routine  hospital  admission  of  patients  under  age  20  or  lateral  chest  x-rays  for 
patient*  under  age  40  unleu  a dinical  indication  of  chest  disease  exists, 

d chest  radiography  in  routine  prenatal  care,  and 

e.  mammography  examinations  of  women  under  age  50  who  neither  exhibit  symptoms  nor  hare 
a personal  or  strong  family  history  of  breast  cancer. 

4.  Prescription  of  x-ray  examinations  of  pregnant  or  possibly  pregnant  patients  should  assure 
that  medical  consideration  has  been  given  to  possible  focal  exposure  and  appropriate  protective 
measures  are  applied. 

5.  The  number,  sequence,  and  types  of  standard  views  for  an  examination  should  be  clini- 
cally-oriented  and  kept  to  a minimum.  Diagnosticians  should  dosdv  monitor  the  performance  of 
x-ray  examinations  and,  where  practicable,  direct  examinations  to  obtain  the  diagnostic  objectives 
stated  by  clinicians  through  appropriate  deletion,  substitution,  or  additioo  of  prescribed  views. 
Technique  protocols  for  performing  medical  and  dental  x-ray  examinations  should  detail  the 
operational  procedures  for  all  standard  radiographic  projections,  patient  preparation  requirements, 
use  of  technique  charts,  and  image  receptor  specifications. 

6.  X-rav  equipment  used  fit  Federal  facilities  should  meet  the  Federal  Diagnostic  X-Ray 
Equipment  Performance  Standard,  or  as  a minimum  for  equipment  manufactured  prior  to  August  I, 
l ¥74,  the  Suggested  State  Regidatk*!  for  Control  bf  Radmtion  (40  FR  29749) /General  purpose 
fluoroscopy  units  should  provide  imag^  intensification;  fluoroscopy  units  for  nonradiology  specialty 
use  should  have  electronic  image-holding  features  unless  such  use  is  demonstrated  to  be  impractica- 
ble for  the  dinical  use  involved.  Fhotofluorographk  x-ray  equipment  should  not  be  used  for  chest 
radiography. 

T.  X-ray  facilities  should  have  quality  assurance  programs  designed  to  produce  radiographs  that 
satisfy  diagnostic  requirements  with  minimal  patient  exposure;  such  programs  should  contain 


j requirements  with  minimal  patient  exposure; r „ 

material  and  equipment  specifications,  equipment  calibration  and  preventive  maintenance  require- 
ments, quality  control  of  image  processing,  and  operational  procedures  to  reduce  make  and 
duplicate  examinations. 

8.  Operation  of  medical  or  dental  x-ray  equipment  should  be  by  individuals  who  have 

— e-i — j: * * “-v  “-1 r “xposure 

iluatioo 

than  training  programs  and  examuiationlrcquiirtnei^  of  recognized  credentiaiuig  organization. 

9.  Proper  couimation  should  be  used  to  restrict  the  x-ray  beam  as  much  as  practicable  to  the 
dinical  area  of  interest  and  within  the  dimensions  of  the  image  receptor,  shielding  should  be  used  to 
further  limit  the  exposure  of  the  fetus  and  the  gonads  of  patients  wkh  reproductive  potential  (21 
CFR  Part  1000.50)  when  such  exclusion  does  not  interfere  with  the  examination  being  conducted. 

10.  Technique  appropriate  to  the  equipment  and  materials  available  should  be  used  to  maintain 
exposure  as  low  as  is  reasonably  achievable  without  loss  of  requisite  diagnostic  information; 
measures  should  be  undertaken  to  evaluate  and  reduce,  where  practicable,  exposures  for  routine 
nonspecialty  examinations  which  exceed  the  following  Entrance  Skin  Exposure  Guides  (ESEG); 


ESEG  (milliroentgcns)* 


30 

900 

750 

250 

900 

900 

1000 

900 

270 

700 


Examination  (Projection) 


Chest  (P/A) 

Skull  (Lateral) 

Abdomen  (A/F) 

Cervical  Spine  (A/P) 

Thoracic  spine  (A/P) 

Full  Spine  (A/P) 

Lum  bo-Sacral  Spine  (A/P) 
Retrograde  Pyefogram  (A/F) 
Feet  (D/P) 

Dental  (Bitewing  or  Periapical) 


•Entrance  skin  exposure  determined  by  the  Nationwide  Evaluation  of  X-Ray  Trends  program 
for  a patient  having  the  following  body  putAhkfcness:  bead/15  cm,  neck/15  cm,  tborax/25  cm. 
abdomen/23  cm,  and  foot/8  cm. 


11.  X-ray  examinations  for  dental  purposes  should  be  prescribed  only  by  Bceosable  Doctors  of 
Dental  Surgery  or  Dental  Medicine  or  properly  supervised  postgraduate  dentists  on  the  basis  of 
prior  clinical  evaluation  or  pertinent  history,  neither  a full-mouth  series  nor  bitewing  radiographs 
should  be  used  as  a routine  screening  tool  m the  absence  of  dinical  evaluation  in  preventive  dental 
care.  Exception  may  be  made  for  justifiable  forensic  purposes. 

12.  Open-ended  shielded  petition- indicating  devices  should  be  used  .with  the  paralleling 
technique  to  perform  routine  intra-oral  radiography  and  should  restrict  the  x-ray  beam  to  as  near 
the  size  of  the  image  receptor  as  practicable. 

It  is  expected  that  each  Federal  agency  win  use  these  recommendations  as  a basis  upon  which  to 
develop  detailed  standards  tailored  to  meet  its  particular  requirements.  In  order  to  assure 
appropriate  implementation  of  these  recommendations,  the  Administrator  and  the  Assistant  Secre- 
tary for  Health  win  cooperate  in  carrying  out  their  respective  functions  in  accordance  with  the 
Memorandum  of  Understanding  (42  fll  5125).  The  necessary  coordination  will  be  conducted  to 
achieve  an  effective  Federal  program,  including  periodic  interpretation  and  clarification  of  each  of 
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the  recotaacodatioai  u required  to  reflect  new  fafaidoa  and  xfeanginf  technology.  By  to  doing, 
k to  expected  (hat  an  achievable  and  reasonable  reduction  in  x-ray  exposure  «9  be  accomplished 
commensurate  with  a continuation  of  the  vial  benefits  realized  by  the  uriKrarion  of  this  important 
technology. 

If  the  foregoing  recommendations  are  approved  by  you  as  guidance  for  Federal  agencies  in 
providing  radiation  protection  for  patients  m the  application  ot  diagnostic  x-rays,  k m further 
" i that  this  memorandum  be  published  ir  ~ * “ 


Douglas  M.  Costls, 

Administrator, 

Environmental  Protection  Agency, 

Julius  B.  Richmond,  M.D., 
Assistant  Secretary  far  Health, 
Department  of  Health,  Education,  and  Welfare. 
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Mr.  Rogers.  Dr.  Carter. 

Mr.  Carter.  Mr.  Chairman. 

By  and  large  I agree  with  your  presentation.  It  presents  the  good 
work  that  you  have  done.  I do  find  your  regulations  quite  reason- 
able. Do  you  have  funds  to  study  ionizing  radiation? 

Dr.  Rowe.  Ionizing  radiation  is  one  of  our  mqjor  concerns.  We 
have  no  direct  research  programs  in  ionizing  radiation,  but  we 
have,  of  course,  funded  the  BEIR  committee  to  update  their  1972 
BEIR  report.  We  expect  that  this  report  will  be  available  this  fall. 
We  use  their  collective  scientific  judgment  as  a major  input  to  our 
health  impact  assessment. 

Mr.  Carter.  Actually,  I believe  you  were  required  by  the  1976 
directive  to  concentrate  on  nonionizing  radiation;  is  that  not  cor- 
rect? 

Dr.  Rowe.  No,  sir.  I sun  not  sure  what  you  are  referring  to. 

Mr.  Carter.  Well,  in  the  report  of  the  Comptroller  General, 
January  20,  1978,  it  states  on  page  26: 

An  effective  radiation  control  program  requires  a strong  scientific  research  effort 
to  eliminate  many  of  the  uncertainties  associated  with  health  effects  on  environ- 
mental processes.  EPA  is  currently  performing  no  scientific  research  at  all  on  the 
effects  of  ionizing  radiation. 

Dr.  Rowe.  Yes,  sir,  that  is  correct.  As  I said,  we  do  no  research 
directly  on  ionizing  radiation.  We  depend  upon  other  agencies. 

Mr.  Carter.  I thought  you  said  you  did.  Maybe  I misunderstood. 

Dr.  Rowe.  We  undertake  a research  program  on  nonionizing 
radiation,  yes,  but  at  the  present  time  we  nave  no  ongoing  effort  in 
ionizing  radiation  research. 

Mr.  Carter.-!  see.  ERDA  is  supposed  to  be  in  charge  of  research 
on  ionizing  radiation;  is  that  correct? 

Dr.  Rowe.  ERDA,  now  the  Department  of  Energy,  has  most  of 
the  funds  for  this  research.  There  are  other  agencies,  involved, 
however,  such  as  the  National  Cancer  Institute. 

Mr.  Carter.  We  know  those,  of  course.  I believe  I misunderstood 
what  you  said  awhile  ago.  Thank  you. 

Mr.  Rogers.  I understand  that  HEW  and  the  Bureau  of  Radiolog- 
ical Health  were  not  helpful  to  you  in  bringing  these  guidelines 
out;  is  that  right? 

Dr.  Rowe.  If  I may  take  a minute,  Mr.  Chairman,  a bit  of  history 
might  put  this  in  perspective.  When  we  were  formed  back  in  1970, 
ana  when  I came  on  board  in  1972,  we  had  an  uphill  battle.  We 
were  the  new  boy  on  the  block  and  we  had  been  given  a lot  of 
responsibilities.  Nobody  wanted  to  see  us  intrude  in  various  on- 
going activities.  We  tried  to  exercise  our  responsibility.  Initially,  we 
got  into  some  real  tussles  with  the  Atomic  Energy  Commission,  and 
the  Joint  Committee  on  Atomic  Energy,  which,  as  you  are  well 
aware,  no  longer  exist.  We  really  spent  quite  a bit  of  time  on 
jurisdictional -issues.  But  we  finally  came  out  with  our  Uranium 
Fuel  Cycle  Standards  in  January  1977.  People  saw  what  they  were 
and  what  they  were  meant  to  do.  They  have  become  pretty  well 
accepted.  As  a result  there  are  no  longer  such  jurisdictional  issues 
with  the  Nuclear  Regulatory  Commission.  Such  issues  get  put  to 
bed  after  awhile. 

Mr.  Rogers.  So  now  the  cooperation  is  good?  It  was  difficult  at 
first? 
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Dr.  Rowe.  That  is  right. 

Mr.  Rogers.  Are  you  having  any  resistance  anywhere  within  the 
Federal  Government? 

Dr.  Rowe.  Oh,  yes,  we  continually  do. 

In  the  second  case  we  had  the  same  kind  of  problem  with  HEW. 
They  challenged  our  authority  to  get  into  the  medical  X-ray  guid- 
ance area,  we  are  not  going 

Mr.  Rogers.  How  long  did  they  delay  the  guidelines? 

Dr.  Rowe.  I think  it  probably  added  at  least  1 year  or  2 to  what 
we  were  trying  to  do. 

Mr.  Rogers.  It  took  you  4 years  to  get  these  issued? 

Dr.  Rowe.  I think  it  probably  took  us  twice  as  long  because  we 
had  to  fight  these  other  kinds  of  battles. 

Mr.  Rogers.  Do  you  say  you  are  still  having  opposition? 

Dr.  Rowe.  I think  we  are  still  having  opposition  in  some  places. 
We  are  in  the  process  of  developing  occupational  guides,  to  replace 
the  ones  from  existing  Federal  guidance.  We  would  like  to  have  the 
full  cooperation  of  OSHA  and  NIOSH  in  doing  this. 

Mr.  Rogers.  You  are  not  getting  it? 

Dr.  Rowe.  We  are  getting  some  cooperation,  but  less  than  we 
would  like. 

Mr.  Rogers.  I would  like  staff  Jo  make  an  inquiry  on  that;  we 
will  look  into  this. 

Dr.  Rowe.  When  we  established  an  interagency  group  on  the 
occupational  guidance,  we  invited  both  of  those  agencies  to  partici- 
pate. They  turned  us  down,  and  did  not  participate. 

Mr.  Rogers.  They  turned  you  down?  We  will  follow  that  up.  Now 
why  was  this? 

Dr.  Rowe.  Again,  I think  it  is  a challenge  to  our  jurisdiction. 

Mr.  Rogers.  All  right.  Now,  let  me  ask  this:  How  do  we  get  these 
guidelines  implemented  throughout  the  non-Federal  sector? 

Dr.  Rowe.  Well,  Mr.  Chairman,  we  have  no  authority  in  the  non- 
Federal  sector.  We  hope  that  having  these  guides  in  the  Federal 
sector  as  examples  of  good  practice,  we  can  hold  them  up  to  the 
private  sector  and  say:  “You  ought  to  at  least  try  to  do  as  well  as 
this.” 

Mr.  Rogers.  This  committee  will  go  into  that.  I do  have  other 
questions  I -will  ask  you  to  answer  for  the  record,  and  we  are 
grateful  to  you  for  being  here.  Your  testimony  has  been  most 
helpful.  If  you  could  get  the  answers  to  the  questions  in  the  record 
as  soon  as  possible,  the  committee  would  appreciate  it. 

Dr.  Rowe.  Be  happy  to. 

Mr.  Carter.  What  is  your  reaction  to  the  suggestion  that  the 
Federal  Radiation  Council  or  a similar  type  of  committee  be  rees- 
tablished to  coordinate  Federal  radiation  responsibilities? 

Dr.  Rowe.  Mr.  Carter,  I think  one  of  the  reasons  why  that  was 
abolished  in  1970  is  that  it  proved  to  be  unwieldy.  It  proved  to  be 
what  in  my  opinion  was  an  organization  that  made  it  difficult  for 
things  happen,  as  opposed  to  making  sure  that  they  did  happen. 
More  of  a 

Mr.  Carter.  We  certainly  don’t  need  that. 

Dr.  Rowe.  I agree. 


1142 


Mr.  Carter.  I just  wanted  to  comment.  On  page  9,  I think  I am 
in  agreement  with  all  the  guidelines  you  have  there.  I have  been 
over  them  rather  carefully.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you  so  much. 

The  next  witness  is  Dr.  Richard  J.  Gowen,  Ph.  D.,  director, 
Division  VI,  Institute  of  Electrical  & Electronics  Engineers,  Inc., 
and  president  and  dean  of  the  South  Dakota  School  of  Mining  & 
Technology,  Rapid  Citv,  S.  Dak.  He  is  appearing  on  behalf  of  the 
Institute  of  Electrical  & Electronics  Engineers,  Inc. 

We  welcome  you  to  the  committee. 

STATEMENT  OF  RICHARD  J.  GOWEN,  PH.  D.,  MEMBER,  BOARD 

OF  DIRECTORS,  INSTITUTE  OF  ELECTRICAL  & ELECTRONIC 

ENGINEERS,  INC.,  ACCOMPANIED  BY  THOMAS  SUTTLE 

(WASHINGTON  OFFICE);  AND  JAMES  HEVEZ1,  PH.  D. 

Dr.  Gowen.  Thank  you,  sir. 

Mr.  Rogers.  Your  statement  will  be  made  part  of  the  record  in 
full,  and  if  you  can  highlight  it  for  us,  the  committee  would  appre- 
ciate it. 

Dr.  Gowen.  Appearing  with  me  today  is  Dr.  James  Hevezi  who  is 
a member  of  the  faculty  of  South  Dakota  School  of  Mines  and 
Technology  and  a radiation  physicist  and  Mr.  Tom  Suttle,  with  the 
IEEE  office  in  Washington,  D.C. 

We  are  very  appreciative  of  the  opportunity  to  be  with  you 
today.  Sir,  if  I could,  I should  like  to  look  at  the  summary  that  we 
have  presented  and  try  to  highlight  a few  of  the  points.  [See  p.  1147.] 

Mr.  Rogers.  Certainly. 

Dr.  Gowen.  There  are  five  points  we  would  like  to  bring  to  your 
attention,  if  we  may. 

The  first  point  I would  like  to  address  deals  with  the  issue  of  the 
trend  for  regulation.  The  IEEE  represents  some  165,000  members. 
We  are  very  much  in  support  of  the  process  of  improving  health 
care.  We  speak  to  you  today  from  the  point  of  technologists  and 

ale  who  are  very  anxious  to  develop  the  technology  needed  for 
th  care.  We  have  a long  history  of  support  of  that  type  and 
would  like  to  continue  it  and  try  to  be  of  service. 

One  matter  of  concern  to  our  members  is  that  there  appears  to 
be  a trend  within  the  regulatory  process  of  regulating  technology 
as  one  means  of  controlling  the  excessive  use  of  radiation.  Our 
concern,  sir,  is  not  that  we  regulate  excessive  radiation;  we  support 
that.  We  clearly  want  to  make  sure  regulations  are  effective  in 
that  regard.  Our  concern  is  that  through  the  regulatory  processes 
we  tend  to  cause  those  people  in  the  R.  & D.  development,  develop- 
ment of  new  technology,  to  shy  away  from  the  technology  markets, 
to  move  out  of  the  development  process.  Our  concern  is  that  the 
very  thing  we  are  trying  to  achieve,  that  is,  improved  technology 
for  health  care  delivery,  is  in  fact  discouraged  and  we  see  the 
opposite.  Some  regulations  cause  those  people  who  develop  the  new 
advances,  new  improvements  leading  to  lower  radiation  exposure, 
to  put  them  efforts  elswhere.  There  are  many  markets  they  can 
move  to. 

However,  there  is  a very,  active  development  within  the  new 
technology,  and  clearly  continued  development  requires  that  the 
marketplace  continue  to  be  attractive.  That  is  one  of  the  concerns 


1143 


of  our  membership.  1 would  like  to  bring  the  need  for  cost  to 
benefit  analysis  in  regulations  to  your  attention  and  I will  be 
happy  to  amplify  this  concern  if  you  wish. 

A second  area  of  concern  to  our  membership  is  the  question  of 
training  and  continued  development.  In  particular  we  would  like  to 
recommend  that  a program  be  established  to  increase  the  compe- 
tency of  persons  who  use  radiological  equipment,  stressing  the 
potential  dangers.  We  are  concerned  that  it  is  estimated  that  over 
half  of  the  operators  of  radiologic  equipment  in  the  United  States 
have  received  no  formal  training.  New  advances  in  X-ray  imaging 
require  special  expertise  to  use  the  equipment  more  efficiently  ana 
programs  of  continuing  advanced  training  of  medical  professionals 
are  essential. 

In  a study  to  determine  the  cost  comparisons  between  the  use  of 
X-ray  images  produced  by  conventional  means  and  computed  tomo- 
graphic means,  a report  by  the  A.  D.  Little  Corp.  referenced  in  the 
prepared  statement,  shows  that  with  the  ready  availability  of  com- 
puted tomographic  scanners,  the  number  of  X-rays  produced  by 
conventional  means  shows  only  a 5.5-percent  reduction  by  the  year 
1980.  Clearly  the  benefit  will  come  from  increased  ability  for  diag- 
nosis, and  in  reality  a reduction  in  the  need  for  exploratory  sur- 
gery. This  will  result  in  considerable  savings  in  comfort,  morbidity, 
and  dollar  cost  to  our  patients.  Yet  the  point  is  well  made  that 
there  will  remain  need  for  conventional  X-ray  technology.  Such  a 
need  is  going  to  be  with  us  far  into  the  future.  We  have  a tremen- 
dous investment  in  conventional  technology.  Within  that  conven- 
tional technology  there  is  clearly  a need  for  looking  at  how  we  can 
better  use  the  technology  for  lessening  X-ray  exposures. 

In  engineering  we  look  at  the  procedure  of  deciding  amongst 
alternatives  as  a tradeoff.  We  try  to  take  a look  at  the  pros  and 
cons,  on  the  one  hand  evaluating  additional  regulation,  on  the 
other  hand  developing  a system  to  bring  about  the  desired  improve- 
ment at  minimal  cost.  It  appears  one  of  the  major  concerns  that 
should  be  looked  at  is  supporting  ways  of  developing  greater  com- 
petence and  expertise  within  the  very  people  who  use  X-rays?  Let 
me  be  clear:  I am  not  speaking  in  terms  of  the  radiologists  who  are 
well-trained  and  knowlegable  in  the  use  of  X-rays.  I am  directing 
' our  concerns  to  the  people  who  use  the  equipment — the  technicians 
and  non-radiology  trained  physicians.  Many  are  very  competent 
and  well-trained,  but  unfortunately  many  are  not. 

There  is  a tendency  to  try  to  develop,  and  design  equipment  to 
take  care  of  that  lack  of  expertise  in  the  individuals.  This  approach 
is  quite  expensive  and  perhaps  not  cost-effective.  Our  suggestion  is 
that  you  consider,  in  the  tradeoff  sense,  looking  at  what  the  real 
benefit  might  be  if  we  could  provide  better  entry  education  and 
encourage  continuing  education  for  users  of  X-ray  equipment. 

We  look  to  Federal  support,  for  such  education.  There  are  many 
interesting  effects  of  sucn  a program.  One  would  be  the  considera- 
tion of  the  delivering  of  such  education.  Consideration  should  be 

given  to  educational  programs  as  presented  through  the  Public 
roadcasting  System.  Clearly  there  is  a need  for  large  numbers  of 
people  to  be  brought  up  to  a level  of  proficiency.  In  education  today 
we  have  that  in  the  Public  Broadcasting  System  the  publication 
hours  during  the  day  are  used  to  support  primary  and  secondary 
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education.  We  find  that  27  percent  of  the  adults  know  many  of  the 
characters  that  occur  on  those  daytime  educational  shows  for 
schoolchildren.  I brine  that  point  to  your  attention  really  as  one  of 
the  concerns  that  we  have  is  that  the  general  public  is  not  aware  of 
the  dangers  associated  with  radiation,  with  X-rays.  We  develop 
such  - an  educational  program,  there  is  an  important  secondary 
consideration  incnoosing  a delivery  means  such  as  educations 
television,  which  will  lead  to  considerable  education  of  the  general 
public.  We  suggest  action  to  create  an  education  program  now  as  a 
joint  effort  between  the  Government,  the  various  professional 
groups  and  societies,  and  those  who  are  involved  themselves.  Our 
suggestion,  sir,  is  that  this  might  be  an  area  that  a dollar  would  be 
well  spent. 

We  also  would  like  to  propose  and  suggest  for  your  consideration 
and  assistance  that  a program  be  established  to  provide  continuing 
education  to  health  care  professionals  in  the  optimal  use  of  new 
radiologic  equipment.  The  program  objectives  should  be  to  mini- 
mize the  amount  of  exposure  to  ionizing  radiation,  to  obtain  great- 
er information  from  each  exposure,  and  to  better  utilize  these 
costly  resources  of  highly  trained  individuals  and  technologically 
advanced  equipment. 

Continuing  education  is  essential  for  radiologists  and  physicians 
who  use  the  resultant  images  that  come  from  such  high-technology 
equipment  available  today.  Such  education  should  include  the  ex- 
tension of  the  practitioners’  knowledge  of  the  benefit-to-cost  trade- 
off for  the  patient  with  each  additional  X-ray  exposure.  Support 
should  be  given  to  programs  to  develop  educational  packages  to 
help  acquaint  radiologists  with  the  potentials  for  greater  use  of  the 
computed  tomographic  scanner. 

Such  training  programs  are  especially  important  as  the  radiolo- 
gist moves  from  conventional  techniques  to  those  available  with 
the  computed  tomographic  scanners.  Now  is  the  time  to  provide  for 
the  development  of  educational  packages  for  the  transition  from 
both  conventional  X-ray  equipment  and  present  scanners  to  real- 
time scanning  techniques.  Realtime  scanning  is  around  the  corner. 
It  is  the  new  technology  development.  It  has  the  effect,  sir,  of  not 
taking  an  X-ray  and  seeing  it  later  but  doing  it  in  much  the  same 
way  as  the  fluoroscope.  It  is  very  high-priced  technology.  When  one 
looks  at  the  price  the  health-care  system  it  is  clear  that  investment 
will  be  almost  the  same  magnitude  as  present  CT  scanning.  There 
needs  to  be  planning  for  that  now.  I am  speaking  to  you  not  only 
that  there  are  dangers  with  radiation,  but  that  the  multiple  deliv- 
ery paths  increase  the  dangers  of  excessive  radiation. 

Another  point  I would  Tike  to  address,  sir,  is  that  we  consider 
those  people  who  are  involved  in  using  technology,  particularly  the 
technicians,  and  encourage  the  adoption  of  voluntary  certification. 
In  the  past  there  has  been  discussion  for  having  licensure  for 
technicians,  and  there  are  approximately  150,000  of  them  in  the 
United  States,  and  that  would  represent  a tremendous  impact  upon 
the  health-care  professions. 

Rather  than  licensure  we  would  very  much  like  to  support  the 
concept  of  certification,  in  particular  the  concept  of  certification 
that  would  tia  with  it  a benefit  to  the  hospital  that  would  encour- 
age their  people  to  pursue  certification. 
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This  brings  us  to  the  concept  of  incentives.  We  would  like  very 
much  to  ask  that  exploration  be  brought  forward  to  try  to  deter- 
mine how  we  might  bring  better  incentives  into  the  technology  and 
health-care  community  interface.  I speak  to  you  today  as  a medical 
researcher,  a person  who  is  involved  very  much  within  the  medical 
community  and  a person  who  is  involved  with  technology.  One  of 
the  concerns  that  we  see  in  the  present  trend  of  limiting  costs  by 
regulation.  Clearly  as  taxpayers  and  as  patients  we  are  very  anx- 
ious to  limit  costs.  There  needs  to  be  careful  balance  between  the 
problem  of  supporting  expensive  technology  development  and  in- 
creasing costs.  There  needs  to  be  opportunity  for  continued  growth 
within  medical  practice,  which  translates  we  need  some  better 
technologies. 

We  hear  a lot  of  discussion  about  caps,  about  lids,  putting  on 
limits,  and  additional  regulations  that  in  essence  would  restain 
growth. 

We  respectively  suggest  that  the  committee  call  for  a panel  of 
health  care  providers  and  managers,  bankers,  third-party  payees, 
manufacturers,  and  engineers  to  be  convened  to  develop  incentives 
for  the  continued  development  of  advanced  technological  equip- 
ment. This  panel  should  also  evaluate  incentives  for  cost  contain- 
ment with  the  introduction  of  new  advances  in  imagery  technology. 

We  would  also  like  to  ask  you  to  consider  methods  by  which 
research  could  be  supported  and  encouraged  for  the  development  of 
new  technologies  that  will  provide  medical  diagnostic  images  at 
reduced  exposure  to  radiation,  such  as  ultrasound.  It  is  a technol- 
ogy which  has  a lot  of  attraction,  but  it  has  a lot  of  problems.  It  is 
far  from  the  level  of  development  that  we  see  with  CT  scanners. 
But  there  are  many  advantages  with  ultrasound.  So  the  area  of 
continued  development  is  of  great  concern  to  us.  We  should  like  to 
help  in  any  way  that  we  can  to  assist  in  the  development  of 
appropriate  review  panels  and  regulations  to  see  that  continued  - 
development  will  occur. 

The  next  area  I would  like  to  touch,  sir,  is  a little  bit  sensitive  in 
the  sense  what  we  suggest  that  a close  look  be  made  at  the  ques- 
tion of  how  many  X-rays  are  really  necessary.  Our  concern  is 
whether  there  are  needless  X-rays  being  taken.  Our  approach  to 
the  problem  is  to  suggest  that  we  examine  traditional  modalities  of 
practice  we  find  that  the  present  use  of  X-rays  within  the  hospital 
system  are  generally  used  in  a system  in  which  a physician,  the 
primary  care  provider,  determines  that  there  is  a need  for  a diag- 
nosis and  requests  there  be  an  X-ray  taken.  In  the  process  of  that 
X-ray  being  taken  we  generally  follow  an  all-or-nothing  approach 
in  which  you  take  all  of  the  views  regardless  of  the  potential 
diagnosis. 

From  a systems  standpoint  and  looking  at  the  problems  involved, 
that  tends  to  appear  like  there  could  be  other  optimizations.  In  our 
statement,  we  suggest,  sir,  that  consideration  be  given  to  changing 
the  procedures  used  in  making  an  X-ray  diagnosis.  With  the  avail- 
ability of  more  trained  operators,  encouragement  be  given  to  radi- 
ologists to  develop  imaging  techniques  ana  procedures  to  minimize 
patient  exposure  to  radiation.  We  also  would  like  to  suggest  that 
we  explore  developing  ways  to  provide  protection  to  the  medical 
practitioners  from  the  threat  of  malpractice  which  will  take  the 
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place  of  multiple  X-ray  exposures  to  provide  documentation  oF 
medical  devices. 

In  conclusion,  thank  you  very  much  for  the  chance  to  be  with 
you  today  and  the  opportunity  to  explore  how  we  in  the  engineer- 
ing and  science  professions  can  be  of  service  to  you  ana  your 
committee. 

[Testimony  resumes  on  p.  1174.] 

[Dr.  Gowen’s  prepared  statement  and  attachments  follow:] 
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SU*tARY 

The  Institute  of  Electrical  and  Electronic  Engineers,  the  largest 
scientific  and  technical  society  In  the  wo>ld,  with  a membership  of 
engineers  and  scientists  who  have  had  a lono  and  successful  history  of 
interaction  with  medical  practitioners  In  th»  development  of  advanced 
technology  in  support  of  the  delivery  of  heasth  care,  whose  members  are 
deeply  concerned  with  developments  affecting  the  use  of  Ionizing  radiation 
In  medical  diagnostic  Imaging,  reconmends  the  following  actions: 

1.  The  trend  toward  the  use  of  greater  fedenl  regulations  to 

Tim It  advances  in  technology  which  supports  Improved  heaTTh 
care  be  stopped  ~ 

In  an  effort  to  control  the  misuse  of  technological 
advances,  such  as  diagnostic  x-ray  machines  or  the  computed 
tomographic  scanner,  federal  regulations  discourage  the 
development  or  new  technology. 

a)  A panel  of  engineers  and  scientists  be  formed  to  deter- 
mine the  trade  offs  between  the  benefits  and  costs  of  all 
regulations  affecting  equipment  and  medical  devices,  par- 
tlcularly  those  that  use  radiation  in  the  diagnosis  of 
medical  disorders  and  disease. 

b)  An  Indepth  evaluation  be  made  of  the  organization  and  pro- 
cedures of  health  care  delivery  to  determine  how  to  op- 
timally control  the  misuse  of  health  related  technological 
advances. 

2.  A program  be  established  to  Increase  the  competency  of  persons 
who  use  radiological  equipment  stressing  the  potential  dangers. 

It  Is  estimated  that  over  half  of  the  operators  of  radlo- 
loglc  equipment  In  the  United  States  have  received  no  formal 
training.  New  advances  In  x-ray  Imaging  require  special  exper- 
tise to  use  the  equipment  more  efficiently  and  programs  of 
continuing  advanced  training  of  medical  professionals  are 
essential . 

a)  A joint  educational  program  be  developed  with  professional 
organizations  and  government  to  develop  materials  and  pre- 
sentation methods  to  train  operators  of  radiologic  equip- 
ment In  techniques  which  will  minimize  exposure  to  x-ray 
radiation. 

b)  A program  be  established  to  provide  continuing  education 
to  health  care  professionals  In  the  optimal  use  of  new 
radiologic  equipment.  The  program  objectives  should  be 
to  minimize  the  amount  of  exposure  to  Ionizing  radiation, 
to  obtain  greater  Information  from  each  exposure,  and  to 
better  utilize  these  costly  resources  of  highly  trained 
Individuals  and  technologically  advanced  equipment. 

c)  A program  of  voluntary  certification  of  radiological  opera- 
tors be  developed  with  Incentives  provided  to  hospitals  and 
health  care  providers  who  participate  In  the  program. 
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3.  Incentives  be  developed  to  encourage  the  continued  growth  of 
technology  to  Improve  radiological  Imaging  at  both  reduced  ’ 
radiation  exposure  and  cost. 

Rapid  changes  In  technology  lead  to  early  obsolescence 
of  equipment  before  development  costs  can  be  recovered  In  the 
usual  manner  and  the  resulting  high  cost  of  equipment  contributes 
to  increases  In  the  cost  of  patient  care.  Regulations  to  con- 
tain costs  discourage  the  development  of  new  technology  for 
improved  patient  care.  Incentives -to  manufacturers,  hospitals, 
and  care  providers  could  limit  the  Inflation  of  health  care 
costs  and  still  provide  for  needed  Improvements  In  equipment 
for  better  patient  care  with  less  exposure  to  radiation  at 
lower  costs. 

a)  A panel  of  health  care  providers  and  managers,  bankers, 
third  party  payees,  manufacturers,  and  engineers  be 
convened  to  develop  Incentives  for  the  continued  develop- 
ment of  advanced  technological  equipment.  This  panel 
should  also  evaluate  Incentives  for  cost  containment  with 
the  Introduction  of  new  advances  In  Imagery  technology. 

b)  Research  be  supported  and  encouraged  to  develop  new  tech- 
nologies that  will  provide  medical  diagnostic  Images  at 
reduced  exposure  to  radiation. 

4.  An  evaluation  of  radiologic  procedures  and  techniques  be  made 
to  minimize  the  amount orexposure "to  "Ionizing  radiation  re- 
quired to  arrive  at  a diagnoses f 

Present  procedures  are  optimized  to  provide  all  Images 
that  could  be  required  for  a difficult  diagnosis  at  the  lowest 
cost  to  the  provider  rather  than  minimizing  the  radiation 
exposure  to  the  patient. 

a)  With  the  availability  of  trained  operators,  encourage  radi- 
ologists to  develop  Imaging  techniques  and  procedures  to 
minimize  patient  exposure  to  radiation. 

b)  Develop  ways  to  provide  protection  to  the  medical  practitioner 
from  the  threat  of  malpractice  which  will  take  the  place  of 
multiple  x-ray  exposures  to  provide  documentation  of  medical 
devices. 

5.  Encourage  the  development  of  alternative  diagnostic  Imaging 
techniques^ 

Technologies  are  evolving  to  produce  diagnostic  images  using 
ultrasound  and  thermographic  techniques.  While  useful  In  many 
types  of  diagnosis  today,  considerable  research  and  development 
Is  necessary  before  the  technology  will  be  advanced  to  the  point 
of  significantly  replacing  Ionizing  radiation  as  a diagnostic 
imaging  technique.  Research  and  development  funds  are  essential. _ 

The  IEEE  offers  the  professional  services  of  Its  many  members  to  assist 
In  the  solution  of  problems  concerning  the  use  of  Ionizing  radiation  to  pro- 
vide medical  diagnostic  Images. 
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INTRODUCTION 

Mr.  Choirmon,  and  members  of  the  Committee,  on  behalf  of  the  Institute  of  Electrical 
and  Electronics  Engineers,  usually  referred  to  as  the  IEEE,  I wish  to  express  my  appreciation 
for  the  opportunity  to  present  this  statement  expressing  our  concerns.  I speak  to  you  today 
as  a member  of  the  Board  of  Directors  of  the  IEEE  which  represents  those  members  of  our 
Institute  with  direct  interest  in  the  delivery  of  health  care  and  medically  related  research; 
development  and  manufacture. 

The  IEEE  is  a professional  society  of  engineers  and  scientists  with  over  165,000  members 
in  the  United  States  alone . This  prganization  has  os  its  origin  the  Incorporation  in  New  York 
State  in  1884  of  the  American  Institute  of  Electrical  Engineers,  which  merged  with  the 
Institute  of  Rodio  Engineers  In  1961  to  farm  the  Institute  of  Electrical  and  Electronics  Engi- 
neers, the  IEEE . In  its  96  years  of  existence  the  membership  has  grown  from  46  to  over 
185,000,  and  its  scope  has  continuously  expanded  to  meet  the  many  needs  of  our  profession 
os  we  serve  society  during  this  exciting  and  challenging  time  of  rapidly  changing  technology. 
The  f EEC  is  the  worlds  largest  scientific  and  technical  society  and  is  recognized  os  a major 
institution  in  the  field  of  engineering  on  both  the  domestic  and  the  international  scene. 

Its  members  cover  the  entire  spectrum  of  associated  interests,  including  teaching,  research, 
government  and  industry,  private  individuals,  small  business,  and  mammoth  multinational 
enterprises. 

The  IEEE  has  had  a long  and  exciting  history  of  involvement  In  the  application  of 
technology  to  the  solution  of  problems  in  health  care.  The  technical  interests  of  the  members 
of  the  Institute  are  focused  through  32  societies,  groups  and  councils  (!)•  These  technical 
entities  publish  transactions  of  new  research  and  developments,  hold  conferences,  and  in 
general,  function  much  as  a separate  society  would,  yet  they  ore  all  under  the  umbrella  of 
the  Institute.  Their  interests  cover  the  entire  spectrum  of  modern  electrical  science  and 
technology  ranging  from  computers  to  ultrasonics  to  electrical  power  to  engineering  In 
medicine  and  biology  and  many  other  fields.  Many  of  these  Societies  have  particular  expertise 
appropriate  to  the  interests  of  this  committee  and  I have  attempted  to  coordinate  their  contri- 
butions in  this  statement.  The  IEEE  has  played  a major  role  In  the  development  and  manufac- 
ture of  equipment  through  its  extensive  efforts  to  develop  and  maintain  voluntary  standards 
in  the  many  areas  of  electroscience  technology . This  standard  program  is  a vital  part  of 
providing  safe  and  effective  technology  for  the  delivery  of  health  care. 

In  particular  I would  like  to  note  the  IEEE  Committee  on  Man  and  Radiation  (COMAR) 
which  Is  composed  of  eminent  scientists  and  engineers  with  special  expertise  in  the  field 
of  non-lonizing  radiation.  This  committee  hos  provided  information  In  service  to  the  congress 
in  the  post  ond,  os  with  the  rest  of  the  institute,  stands  ready  to  provide  Its  assistance  at 
any  time. 

Mr . Chairman,  it  may  be  helpful  to  you  and  the  committee  to  know  thot  I am  an  elec- 
trical engineer  by  training  who  has  specialized  in  the  solution  of  problems  in  medical  research 
and  health  „ ..*e  delivery.  I am  a registered  professional  engineer  and  am  certified  in  clinical 
engineering.  My  experience  includes  the  direction  of  space  medical  research  for  NASA; 
systems  analysis  consultation  on  the  productivity  of  the  military  health  care  system;  and 
educational  program  development.  I am  an  elected  Director  of  the  IEEE,  having  previously 
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served  as  the  President  of  the  Engineering  In  Medicine  and  Biology  Society  of  the  IEEE  and 
the  Vice  President  and  Dean  of  Engineering  of  the  South  Dakota  School  of  Mines  and  Tech- 
nology. 

There  is  growing  concern  within  our  membership  that  regulatory  emphasis  to  protect  the 
public  is  becoming  Increasingly  misdirected  toward  regulating  the  development  of  technology  (2). 
As  citizens  of  this  country,  we  are  deeply  concerned  that  the  true  good  of  the  public  be 
served.  Advances  In  technology  have  brought  tremendous  new  opportunities  for  Improvement 
in  the  delivery  of  health  care.  We  have  all  come  to  expect  quality  health  core  at  a 
reasonable  price . Today's  technological  advances  bring  that  dream  of  excellence  in  health 
care  delivery  into  the  reach  of  every  citizen  of  these  great  United  States.  The  challenge 
of  today  is  to  moke  that  dream  of  excellence  In  health  care  a reality  using  the  available 
resources.  As  a nation  we  have  already  improved  our  quality  of  life  In  so  many  areas  that 
we  have  good  reason  to  question  why  we  should  continue  to  have  such  grave  concerns  about 
the  uses  of  ionizing  rodlation  in  the  delivery  of  quality  health  care. 

The  IEEE,  through  its  volunteer  membership,  using  the  many  avenues  of  technical 
exchanges  between  engineers  and  scientists,  has  had  a long  association  with  the  develop- 
ment of  the  technology  used  in  the  delivery  of  health  care . As  engineers,  our  members 
have  sought  to  apply  the  newest  scientific  developments  to  create  the  best  equipment  to 
further  the  practice  of  medicine  (3),  we  are  concerned  that  we  shall  be  able  to  continue  to 
provide  the  optimal  development  of  technology  at  a reasonable  cost  to  aid  the  practitioner 
in  moking  the  diagnoses  so  vital  to  our  continued  well  being. 

HISTORICAL  PERSPECTIVES 

Since  the  discovery  of  the  x-ray  by  Conrad  Roentgen  in  1895,  a major  application  of 
this  technology  has  been  the  production  of  medical  x-ray  images.  The  ability  to  visualize 
parts  of  the  human  body  without  surgloal  penetration  has  become  a hallmark  of  modem  medical 
practice.  With  the  first  medioal  x-ray  produced  In  this  country  In  1896,  a new  era  in  medical 
diagnosis  was  bom.  An  era  in  which  medioal  practitioners  could  now  peer  Into  the  human 
body  and  discover  the  basis  for  numerous  pathologic  conditions  heretofore  undetectable. 

The  era  brought  together  the  elements  of  the  technological  community  and  the  medical 
community  in  a marriage  that  produced  truly  remarkable  achievements  in  health  care 
delivery.  It  has  culminated  in  the  invention  and  immediate  introduction  to  the  medical 
diagnostic  community  in  1 972  of  perhaps  the  crowning  achievement  of  this  marriage:  the 
computed  tomography  scanner  (4).  Table  1 as  found  on  the  following  poge  shows  some  of  the 
major  technological  achievements  influencing  the  development  of  diagnostic  x-ray  images 
(5,6)  and  Appendix  I presents  an  encapsulated  description  of  the  CT  method  of  operation 
for  your  information. 

Images  produced  by  this  sophisticated  equipment  enable  the  diagnostician  to  obtain 
virtually  "anatomical  otlos"  quality  visualization  of  the  internal  body  structures  not 
possible  previously . Indeed,  it  has  become  the  mode  of  choice  in  diagnostic  examinations 
of  the  brain,  and  is  rapidly  becoming  the  diagnostic  technique  of  choice  in  several  other 
organ  systems  of  the  body. 
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DATE 


1887 

1895 

1895 

1895 

1896 

1897 

1900 

1901 

1904 

1905 
1913 

1913 

1916* 

1919* 

1921 

1922 

1929 

1930 
1937 

1942 

1945 

1946 
1948 

1953 

1956 

1968 

1972 

1976 


TABLE  1 

DEVELOPMENTS  IN  MODERN  RADIOLOGY 
EVENT 


Hertz  produces  electromagnetic  waves 

First  alternating  current  power  system  Installed  at 

Nlagra  Falls 

Marconi  transmltts  wireless  telegraphy  1 Km 
Roentgen  discovers  x-rays 

First  medical  applications  of  x-rays  In  diagnosis  and 
therapy 

0.  J.  Tompson  discovers  the  electron 

Roentgen  Society  formed,  first  American  radiology  organization 

founded,  in  1902  became  American  Roentgen  Ray  Society 

Roentgen  receives  first  Nobel  Prize  In  physics 

Fleming  Invents  the  vacuum  diode 

Einstein  Introduces  theory  of  relativity 

Bohr  atom  conceptualized,  central  nucleus  with  planetary 

electrons 

Coolege  hot  w-fl lament  x-ray  tube  developed 
>18  Cellulose  nitrate  photographic  film  base  developed  and 

adopted 

■21  Investtgators  demonstrate  use  of  soluble  Iodine  compounds 

as  x-ray  contrast  media  t 

Potter-Bucky  grid  Is  introduced 
Compton  describes  the  scattering  of  x«*rays 
Forssmann  demonstrates  cardiac  catheterization 
Tomographic  devices  demonstrated  by  several  Investigators 
International  Committee  on  X-Ray  and  Radium  Protection 
officially  defines  the  Roentgen  as  the  unit  of  x-ray  Intensity 
Morgan  exhibits  an  electronic  phototiming  device 
Public  awareness  of  radiation  health  hazards  based  on 
atomic  bomb  casualties 

Bell  Telephone  laboratories  develop  light  amplifier  tube 
Coltman  (at  Westinghouse)  develops  the  first  fluoroscopic 
Image  Intenslfler 

The  rad  Is  officially  adopted  as  the  unit  of  absorbed  dose. 

The  Roentgen  Is  defined  as  a unit  of  exposure  In  air. 
Xeroradiography  Is  demonstrated. 

Radiation  Control  for  Health  and  Safety  Act  (Public  Law 
90-602)  passed  by  Congress 

Hounsfleld  working  at  EMI  Introduces  the  CAT  scanner  to 
diagnostic  medicine 

Several  x-ray  equipment  manufacturers  Introduce  whole  body 
CAT  scanners  with  sub-10  second  scan  times 
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As  with  mony  technological  achievements,  the  development  of  x-ray*  ha*  raised 
serious  questions  concerning  their  effect  on  the  very  people  served.  Our  appreciation 
of  the  harmful  effects  of  radiation  have  brought  us  from  the  time  of  such  popular  use  of 
x-ray  machines  to  visualize  how  well  our  toes  fit  withfn  our  new  shoes  to  the  delibera- 
tion of  such  grave  questions  as  the  existence  of  a threshold  level  beyond  which  the  use 
of  x-rays  for  the  pre-clinical  diagnosis  of  breast  cancer  would  be  judged  unacceptable 
for  screening. 

The  development  of  x-ray  equipment  has  been  a classic  story  of  applied  technology 
to  improve  the  medical  image  while  reducing  the  radiation  exposure  to  the  patient. 
Developments  in  electronics  hove  rapidly  been  applied  to  diagnostic  x-ray  equipment. 

One  such  example  is  the  use  of  the  image  Intensifying  tube  to  produce  flouroscopic 
images  with  television  recording  and  display . In  1946  the  Bell  Telephone  Laboratories 
mode  available  imoge  intensifier  electronics  tubes  which  were  applied  by  Coltman  In 
1948  to  produce  the  x-ray  image  intensifier.  Itnow  became  possible  to  visualize 
dynamically,  internal  organs  using  remarkably  reduced  levels  of  x-ray  radiation. 

This  trend  toward  improved  images  with  reductions  In  the  level  of  radiation  exposure 
required  has  continued  to  the  development  of  the  computed  tomographic  scanner  of  today. 
However,  there  is  an  apparent  limit  to  this  approach.  The  fundamental  principle  of 
imagery  with  x-rays  is  the  determination  of  the  differential  absorption  of  the  x-ray  beam 
by  body  tissue . Bone  obsorbs  x-rays  differently  than  soft  tissue.  More  dense  tissue  matter, 
such  as  some  carcinomas,  absorb  x-rays  to  o greater  extent  than  do  surrounding  tissues. 
Thus,  an  x-ray  image  is  in  fact  a representation  of  the  differing  rates  of  absorption  of 
x-rays  by  the  various  tissues  of  the  body.  The  qualify  of  on  image  is  improved  as  the 
distinctions  in  absorption  become  sharper.  Additionally,  the  desire  to  reduce  the  exposure 
of  the  patient  to  radiation  leads  to  x-ray  beams  with  as  low  a level  of  radiation  possible 
to  just  enable  the  radiation  detector,  either  film  or  electronic,  to  distinguish  between 
various  tissue  systems.  There  is  o practical  limit  beyond  which  the  further  reduction  of 
the  intensity  of  the  x-ray  beam  will  only  lead  to  the  loss  of  detail  in  the  desired  x-ray 
image . This  limit  exists  because  of  the  inherent  characteristics  required  to  produce  an 
x-ray  related  imoge  signal  that  is  significantly  greater  than  the  random  density  images 
forming  the  background  against  which  the  medical  image  must  be  visualized.  Continued 
research  in  the  development  of  new  more  efficient  sensors  is  essential  to  facilitate  further 
reductions  in  the  exposure  to  the  patient  while  preserving  the  requisite  Imoge  fidelity. 

It  is  this  drive  for  improved  images  at  lowered  levels  of  patient  radiation  that  has  led 
to  the  development  of  the  computed  tomographic  scanner.  In  this  procedure,  applications 
of  the  tome  computer  enhancement  techniques  used  to  send  back  pictures  from  distant 
planets  has  been  used  to  enhance  the  x-ray  image  presented  to  the  practitioner.  Here  is 
another  example  of  the  application  of  advanced  technology,  in  this  cose  the  technology  of 
computer  signal  enhancement,  to  further  reduce  the  x-ray  radiation  required  to  produce  o 
greatly  improved  imoge . 

If  we  only  focus  our  attention  on  the  radiation  exposure  to  the  patient  who  is  in  need 
of  o skull  series  of  x-rays  to  help  diagnose  a suspected  tumor  of  the  brain,  we  shall  see 


1154 


thot  the  x-ray  Image  developed  using  the  computed  tomograph  requires  about  the  same 
level  of  exposure  to  radiation  compared  to  that  of  a standard  skull  series  using  previously 
available  x-ray  techniques  (7).  But  of  greater  Importance  Is  that  the  x-ray  Images  pro- 
duced by  the  computed  tomographic  scanner  present  significantly  improved  information 
to  the  practitioner  who  must  prescribe  the  course  of  medical  Intervention  most  suitable 
for  that  patient's  condition.  It  Is  this  improvement  in  organ  Imaging  that  has  led  to  the 
rapid  acceptance  of  such  expensive  machines . Computed  tomography  promises  to  replace 
significant  percentages  of  the  neurological  procedures  that  would  be  performed  In  the 
absence  of  computed  tomography  (9),  20%  for  cerebral  angiography,  70%  for  pneumoence- 
phalography, 45%  for  radionuclide  brain  scons,  5%  for  skull  x-rays,  and  50%  for  explora- 
tory brain  surgery.  These  new  technological  developments  are  costly  but  they  bring  the 
potential  for  higher  quality  heaith  care  to  all  our  citizens.  In  the  right  hands,  such 
powerful  devices  con  produce  information  that  Is  Invaluable.  Yet,  there  seems  to  be  an 
underlying  suspicion  that  in  the  wrong  hands  these  new  marvels  will  lead  tn  only  needless 
costs  and  duplication.  Unfortunately,  we  seem  tu  lose  all  too  easily  , sight  of  the  fact 
thot  technology  has  produced  a tool  that  can  be  invaluable  if  properly  used.  It  has  become 
popular  to  charge  that  technology  is  responsible  for  driving  up  the  cost  of  health  care 
delivery.  Our  challenge  today  Is  to  bring  these  tremendous  improvements  in  diagnostic 
imagery  to  the  greatest  numbers  of  people  at  a cost  they  con  afford,  not  by  limiting  the 
development  of  technology,  but  by  limiting  needless  examinations  and  wasteful  duplication. 

REGULATION  OF  TECHNOLOGY 

In  an  attempt  to  regulate  needless  radiation  exposure,  the  1974  Regulations  promulgated 
through  HEW  mandated  safeguards  to  be  added  to  all  radiographic  equipment  manufactured 
after  1974.  The  thrust  of  these  regulations  was  to  ensure  that  the  exposure  to  the  patient 
was  minimized  by  directing  that  greater  emphasis  be  placed  on  the  automatic  protection  of 
the  patient  through  technological  means.  Much  of  the  x-ray  technique  adjustment. has  been 
token  out  of  the  hands  of  the  technologist.  Procedures  to  automatically  limit  the  exposure 
field  of  the  x-ray  beam  to  the  image  receptor  size  chosen  have  aided  in  minimizing  the 
exposure  of  the  patient.  Further,  basic  automatic  control  of  the  amount  of  Ionization 
penetrating  the  patient  to  the  film  Image  surface  promises  to  reduce  the  exposure  even 
more. 

However,  one  must  question  whether  these  regulations  affected  the  optimal  method  to 
achieve  the  desired  reduction  In  x-ray  exposure.  Clearly,  there  is  an  additional  cost 
with  the  addition  of  this  new  automatic  control  equipment  on  each  x-ray  machine . Our 
challenge  Is  to  find  ways  to  bring  quality  health  care  as  described  in  testimony  presented 
in  1977  to  the  Committee  on  Commerce,  Science  and  Transportation  of  the  United  States 
Senate  by  Dr.  Morgan  of  the  American  College  of  Radiation  (ACR)  where  In  he  noted 
thot  the  Impact  of  the  FDA  1974  performance  standards  for  diagnostic  equipment  "to  pro- 
vide for  positive  beam  limitation  has  added  approximately  $1 ,200  to  $6,000  to  the  cost  . 
of  each  stationary,  general  purpose  dfagngstle  x-ray  unit"  (about  50%  of  all  x-ray  systems 
are  of  these  types  costing  from  $20,000  to  $100,000)  (9).  The  statement  of  ACR  continues 
to  point  out  that  while  these  beam  limiting  devices  have  proven  to  be  complex  and  difficult 
to  operate  and  maintain,  other  requirements,  "such  as  the  one  for  fidelity  of  beam  produc- 
tion within  2 percent  of  setting,  have  also  added  to  cost,  while  delivering  a superior  piece 
of  equipment" . 
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Where  regulatory  activity  results  in  a safer,  more  reliable  piece  of  equipment  that 
adds  to  the  diagnostic  process,  the  added  costs  of  regutofory  activity  can  be  justified. 
However,  such  costs  must  ultimately  be  passed  on  to  the  patient. 

In  principle,  the  costs  of  regulatory  activity  does  not  stop  with  the  price  of  regula- 
tory equipment  or  special  devices.  The  patient  is  faced  with  an  additional  cost,  often 
beyond  a dollar  value,  resulting  from  the  discouragement  of  the  continued  development 
of  new  technological  devices  which  could  provide  Improved  core.  As  an  example,  the 
Medical  Device  Act  of  1976  provides  for  the  close  control  of  the  manufacture  of  medical 
devices,  which  on  the  surface  Is  a (auditory  goal . In  the  January  1975  issue  of  Spectrum, 
the  IEEE  Membership  magazine,  the  effect  of  these  regulations  to  limit  the  development 
of  new  medical  technology  Is  discussed  (2).  The  article  shows  how  the  manufacturer  of 
a special  outheter  far  cardiac  procedures  was  unable  to  continue  production  due  to  the 
excessive  costs  to  meet  the  FDA  regulations  when  balanced  against  the  limited  market  for 
the  product.  The  market  was  established  to  be  approximately  $15,000  per  year  and  the 
cost  of  compliance  at  $200,000.  Thus,  while  insuring  that  the  patient  would  be  protected, 
the  regulations  had  the  ultimate  effect  of  removing  the  product  from  the  market  place  and 
hence  denying  those  few  patients  who  required  the  catheter  the  excellence  in  core  that 
was  technologically  available . 

An  additional  conrern  of  our  members  Is  the  strangulation  effect  that  excessive  or 
poorly  directed  regulations  have  on  the  development  of  new  technology.  It  is  true  that 
If  we  stop  the  development  of  new  advances  in  heolth  care  technology,  we  would  then 
have  little  to  attract  the  health  care  professionals  who  seek  to  bring  the  best  core  avail- 
able to  their  patients.  Such  action  would  clearly  limit  the  growth  of  the  cost  of  health 
care. 

An  example  of  this  concern  for  the  discouragement  of  technological  change  is  found 
In  the  continued  development  of  the  computed  tomographic  soonner . Present  scanners  ore 
estimated  to  cost  over  $325,000  per  year  (5  year  depreciation  and  operating  costs)  per 
Installation  (8).  Yet,  In  1977  the  first  of  the  next  generation  of  realtime  scanner  was 
announced  00).  The  development  of  such  a realtime  scanner  has  the  potential  for  an 
Impact  on  the  practice  of  medicine  greater  than  that  of  our  present  scanners.  The  ability 
to  "see"  an  image  of  an  organ  os  it  Is  actually  functioning,  and  to  be  able  to  correlate 
such  activity  with  other  physiological  measures  present  a whole  new  vista  of  meclal 
practice . Clearly,  such  machines  will  be  in  demand  to  both  augment  and  replace  todays 
still  unpaid  static  scanners. 

Yfe  must  avoid  .the  discouragement  of  such  a potentially  significant  medical  instrument. 
Potentially  significant  because  only  the  most  gifted  are  able  to  visualize  the  unlimited 
applications  and  possible  new  procedures  that  could  drastically  alter  the  practice  of 
internal  medicine.  We  must  meet  the  challenge  and  realize  that  the  solution  is  not  to 
limit  the  development  of  technology,  but  to  examine  the  organization  of  the  system  of 
health  care  deflvery . Such  is  not  an  easy  task.  It  is  far  simpler  to  limit  access  to  some 
piece  of  equipment  than  to  cope  with  the  need  for  fundamental  changes  in  the  organization 
and  procedures  of  health  care  delivery. 


I urge  this  committee  to  recommend  the  adoption  of  o cautious  posture  , a questioning 
posture,  an  evaluative  posture  concerning  the  promulgation  of  additional  regulations 
that  could  stlffle  the  development  of  new  equipment  and  procedures  providing  better 
health  care  delivery.  I encourage  the  committee  to  call  for  a careful  evaluation  of  the 
impact  of  the .1974  and  1976  diagnostic  radiation  device  and  medical  device  regulations. 

Not  only  the  impact  in  dollars,  but  the  real  impact  in  delivering  the  most  efficacious 
care  to  the  patient.  Mr.  Chairman,  may  I ask  you  to  call  f r the  appointment  of  a "blue 
ribbon"  panel  of  engineers  and  medical  scientists  to  evaluate  the  costs  and  benefits  of  all 
proposed  and  existing  health  device  regulations.  There  is  an  urgent  need  for  an  indepen- 
dent panel  to  moke  what  we  in  engineering  coll,  a "trade-off"  study,  which  is  an  indepth 
evaluation  of  the  impact  of  proposed  changes.  The  use  of  such  a "trade-off"  or  sensitivity 
study  is  simply  a systematic  means  of  exploring  ond  evaluating  all  realistic  approaches  to 
the  solution  of  a particular  problem.  We  use  such  analyses  whenever  it  Is  essential  to 
optimize  the  impact  of  possible  decisions.  Our  members  support  the  need  to  optimize  our 
limited  resources  in  combination  with  a need  to  reduce  the  radiation  exposure  to  the  patient. 
Such  a "blue  ribbon"  panel  con  serve  a vital  purpose  in  the  Integration  and  evaluation  of 
the  many  comments,  suggestions,  and  evidence  presented  concerning  the  Impact  of  pro- 
posed regulation  in  the  application  of  technology  to  better  health  core.  As  potential 
patients,  we  call  for  the  true  optimization  of  the  entire  health  care  delivery  system,  not 
simply  the  psuedo  optimization  of  technology.  Now  is  the  time  to  evaluate,  and  os  nec- 
essary recommend  changes,  ?n  the  roles  ond  effectiveness  of  the  individuals  charged  with 
health  care  delivery. 

EDUCATION  AND  TRAINING 

The  potential  exists  for  the  production  of  on  x-ray  machine  which  requires  little  inter- 
action from  the  operator . Such  is  the  cose  with  todays  computed  tomographic  scanner. 

This  is  a "smort"  machine  that  all  but  ensures  that  the  patient  will  receive  the  minimum 
exposure  consistent  with  the  production  of  a high  quality  image.  However,  while  the  use 
of  computed  tomographic  images  Is  growing.  It  still  represents  a small  percentage  of  the 
total  use  of  diagnostic  x-rays . 

In  a study  to  determine  the  cost  comparisons  betwen  the  use  of  x-ray  images  produced 
by  conventional  means  ond  computed  tomographic  means,  a report  by  the  A.D.  Little 
Corporation  shows  that  with  the  reody  availability  of  computed  tomographic  scanners,  the 
numbers  of  x-rays  produced  by  conventional  means  shows  only  a 5.5  percentage  reduction 
by  the  year  1980  (•).  This  study  erilphoslzes  that  the  real  benefit  of  increased  use  of  computed 
tomogrcphy  Is  the  reduction  in  the  need  for  exploratory  surgary,  with  considerable  savings 
in  comfort,  morbidity,  and  dollar  cost  to  the  patient.  Yet,  the  point  is  well  made  that  the 
need  for  conventional  x-ray  technology  will  remain  with  us  for  the  forseeable  future.  Let 
us  evaluate  some  of  the  needs  to  improve  the  operation  of  today's  conventional  x-ray  systems. 

The  number  of  conventional  x-ray  systems  in  use  for  diagnostic  x-ray  imagery  has  been 
estimated  at  over  100,000  units.  These  systems  represent  a lorge  capital  investment  esti- 
mated in  excess  of  one  billion  dollars.  These  systems  are  by  and  large  already  paid  for  and 
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repreient  a minimal  expense  to  the  user.  The  Little  study  shows  that  a brain  scan  with  a 
computed  tomographic  scanner  will  hove  on  average  unit  cost  of  $250.00.  A similar 
procedure  using  conventional  means  will  cost  $36.00.  The  largest  elements  In  the  cost  of 
a conventional  x-roy  are  the  salary  of  the  radiation  technologist  and  the  fee  to  the  radiol- 
ogist for  reading  the  x-roy  film.  These  machines  must  be  manually  adjusted  for  the  correct 
!-schnique  and  require  thot  the  operator  be  highly  trained. 

We  are  concerned  that  approximately  half  of  the  1 50,000  operators  of  radiologic 
equipment  in  the  United  States  have  received  appropriate  formal  training  (11).  This 
situation  is  of  further  concern  because,  as  stated  by  Mr.  C . Hardin,  representing  the 
Conference  of  Radiation  Control  Program  Directors  before  the  Senate  Committee  on  Commerce, 
Science,  and  Transportation  in  1977  (11)/ 

"...  I would  like  to  express  another  concern  of  the  states  which  has  also 
been  expressed  at  the  federal  level.  Specificqlly,  as  reported  in  the  Bureau 
of  Radiological  Health  staff  report  entitled  "Diagnostic  Medical  X-Ray  Tech- 
nologists: The  Issue  of  Qualifications,"  doted  January  19,  1975:  "With  the 
exception  of  13,000  radiologists,  who  are  expert  in  the  use  of  radiation  for 
diagnostic  and  therapeutic  purposes,  physicians  ore  generally  not  trained  in 
the  principles  and  practices  of  radiation  protection,  and  what  radiologic 
training  the  non -radiologists  physician  does  receive,  either  in  medical 
school  courses  or  during  the  clerkship  or  internship  periods,  is  almost 
entirely  concerned  with  part  of  physicians'  training,  and  this  is  particularly 
significant  in  view  of  the  fact  that  the  performance  of  the  examination  is 
largely  delegated  by  physicians  to  more  than  100,000  x-ray  machine  operators, 
many  of  whom  do  not  possess  formal  credentials  certifying  their  competence. 

The  situation  in  many  instances,  then,  is  that  of  o supervisor  untrained  in 
radiation  protection  directing  an  equally  untrained  employee. H" 

In  the  tradeoff  or  sensitivity  study  of  the  x-ray  diagnostic  system,  it  is  clear  that 
there  is  a high  benefit  to  cost  payoff  (including  the  cost  of  unnecessary  radiation  exposure) 

If  additional  training  and  continued  education  Is  developed  for  the  operators  of  diagnostic 
x-roy  systems. 

# 

A major  question  is:  Who  should  provide  such  training?  We  recommend  that  a joint 
effort  be  initiated,  with  industry,  the  hospitals,  the  professional  societies,  and  the  govern- 
ment joining  forces  to  develop  a training  program  reaching  all  corners  of  our  country.  The 
IEEE  through  Its  many  member  technical  societies  stands  ready  to  assist  In  such  a program. 
Ideally  the  implementation  of  such  a health  training  service  could  be  accomplished  under 
the  aegis  of  the  state  health  agencies.  The  federal  government,  in  cooperation  with  the 
third  party  payees,  could  provide  an  incentive  for  those  hospitals,  clinics,  and  radiological 
services  that  avail  themselves  of  such  training.  The  professional  societies  coulf  assist  In 
the  preparation  and  continued  updating  of  the  materials.  Potential  delivery  techniques 
range  horn  the  use  of  educational  television,  with  the  resultant  secondary  effect  of  an 
informed  public  (over  27  percent  of  the  adult  population  Is  familiar  with  the  characters  used 
in  daytime  school  aged  educational  television),  to  home  study  audio-visual  materials, 
conferences,  and  workshops. 
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In  addition  to  providing  an  incentive  system  through  payments  to  the  core  providers 
for  encouraging  these  operators  to  participate  in  such  training,  a program  of  certification 
and  recertification  of  competency  Is  essential . While  it  is  clear  that  the  Federal  government 
could  legislate  that  such  certification  is  required  of  all  persons  who  operate  rodlologlcol 
devices,  it  is  equally  clear  that  such  legislative  action  would  not  receive  enthusiastic 
support  from  radiation  technologists  ond  hospitals  involved.  Perhaps  a more  acceptable 
approach  would  be  to  provide  for  voluntary  certification  rather  than  mandatory  licensing. 

Such  certification  could  serve  as  a basis  of  fee  authorization  and  payment  to  the  health 
care  providers. 

The  IEEE  is  dedicated  to  excellence  in  engineering  and  science  and  supports  programs 
to  recognize  and  reward  proven  competency.  This  Is  particularly  the  cose  In  the  practice  of 
engineering  that  has  a direct  impact  on  the  public,  such  as  in  the  development  of  health  care 
technology.  It  is  the  policy  of  the  IEEE  to  encourage  the  licensure  and  registration  of 
engineers  as  professional  engineers  when  they  are  responsibly  involved  in  products  that  have 
an  impact  on  the  public  (12).  I ask  that  this  committee  join  in  supporting  our  goal  that  at 
least  a minimal  level  of  competency  be  assured  in  the  design,  assembly,  and  evaluation  of 
x-ray  equipment  through  the  proper  employment  of  professional  engineers  for  positions 
requiring  the  exercise  of  engineering  approval  of  equipment  that  will  have  a direct  interface 
with  patients  such  as  x-ray  equipment.  Those  persons  who  wish  to  demonstrate  their  high 
levels  of  competency  in  the  application  of  engineering  in  the  direct  support  of  patient  care 
delivery,  can  be  certified  as  sllnioal  engineers  by  meeting  the  exacting  requirements  of  the 
American  Board  of  Clinical  Engineering.  These  clinical  engineers  are  becoming  available 
in  increasing  numbers  in  hospitals  and  industry  today  to  aid  In  the  solution  of  such  complex 
problems  as  the  management  of  technological  developments  within  the  health  care  delivery 
system . 

In  addition  to  those  who  build  and  those  who  operate  x-ray  equipment,  continuing 
education  is  most  essential  for  the  radiologists  and  physicians  who  use  the  resultant  images. 
Such  education  should  include  the  extension  of  the  practitioners  knowledge  of  the  benefit 
to  cost  trade  off  for  the  patient  with  each  additional  x-ray  exposure.  Support  should  be 
given  to  programs  to  develop  educational  packages  to  help  acquaint  radiologists  with  the 
potentials  for  greater  use  of  the  computed  tomographic  soonner. 

Such  training  programs  ore  especially  important  as  the  radiologist  moves  from  conven- 
tional techniques  to  those  available  with  the  computed  tomographic  scanners.  Now  is  the 
time  to  provide  for  the  development  of  educational  pockages  for  the  transition  from  both 
conventional  x-ray  equipment  and  present  scanners  to  realtime  scanning  techniques.  The 
computed  tomographic  impact  to  date  has  represented  a completed  revolution  in  the  procedures 
of  how  diagnostic  imaging  procedures  ore  performed.  The  availability  of  realtime  computed 
tomography  promises  an  even  greater  revolution  with  even  more  efficient  uses  of  x-rays  to 
provide  better  diagnoses  with  dynomfc  studies. 

The  IEEE  supports  and  recommends  passage  of  the  Senate  Bill  5.2388  sponsored  by 
Senators  Pockwood,  Javlts,  and  Nelson,  and  the  House  of  Representatives  Bill  HR-M590 
sponsored  by  Representative  Steiger  for  the  exclusion  of  employer  educational  assistance 
from  the  gross  income  of  employees  for  tax  purposes.  Clearly,  the  passage  of  such  legislation 
is  vital  to  the  development  of  effective  educational  programs. 
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CONTINUE!)  DEVELOPMENT 

There  is  need  for  more  research  and  development  in  the  technology  used  in  the  produc- 
tion of  x-ray  Images.  Greater  sensitivity  in  sensors  will  help  advance  the  potential  for 
redorinp  even  further  the  dose  of  x-roys  associated  with  a computed  tomographic  scan . It 
is  particularly  important  that  the  federal  ogencles  be  readily  aware  of  their  important  role 
in  the  conrlnutd  development  of  health  care  technologies  such  os  that  found  in  the  computed 
tomographic  scanner.  The  competition  for  the  survival  of  a company  In  such  a high  technology 
area  is  intense . It  is  difficult  for  a company  to  recover  the  costs  of  each  technological 
development  when  It  Is  forced  to  continually  develop  Its  product  line  or  lose  out  In  the 
market  place . 

Federal  assistance  in  the  development  of  improvements  In  the  computed  tomographic 
scanners  could  be  helpful.  If  not  essential,  particularly  if  it  were  given  with  adequate 
patent  and  investment  protection. 

In  addition  to  the  continued  development  of  the  computed  tomographic  scanner 
technology  leading  to  realtime  scans,  it  is  important  to  carefully  consider  Incentives  for  the 
continued  improvement  of  conventional  x-ray  technology.  The  technology  exists  today  to 
control  x-ray  techniques  and  x-ray  emissions  so  that  each  patient  receives  only  the  minimal 
amount  of  radiation  to  produce  the  image  needed  for  a diagnosis.  Techniques  exist  to  ensure 
the  operation  and  calibration  of  the  x-ray  machine  prior  to  the  emission  of  energy  to  the 
patient.  Quality  control  methods  are  available  to  maintain  film  processing  quality  and  thus 
minimize  the  need  for  retakes  due  to  poor  development  procedures . We  do  not  advocate 
regulating  these  improvements,  but  rather  that  the  reimbursement  and  federal  aid  system  be 
tailored  to  provide  incentives  for  those  who  choose  to  improve  their  rodlologloal  services 
through  training,  certification,  good  practice,  and  responsive  equipment  improvement. 

I encourage  the  committee  to  urge  the  cognizant  federal  agencies  to  convene  a study 
panel  with  broad  representation,  including  that  of  engineering  and  the  x-roy  research  and 
development  community,  to  establish  reasonable  goals  and  objectives  for  the  continued 
improvement  of  x-ray  equipment  and  procedures . Such  a panel  should  also  be  charged 
with  the  development  of  Incentives  to  encourage  the  improvement  In  both  equipment  and 
operational  procedures.  The  IEEE  Is  ready  to  support  such  a study  panel.  An  important 
consideration  in  the  formulation  of  such  a panel  Is  the  assurance  of  knowledgeable  engineering 
participation. 

Such  incentives  might  take  the  form  of  preferential  third  party  and  governmental 
payment  schedules  for  organizations  that  continue  to  improve  their  diagnostic  Imaging 
services  In  a mannerjo  promote  better  potlent  core  along  with  reductions  In  the  exposure  to 
radiation  and  the  cost  per  procedure. 

REDUCTION  IN  THE  NUMBER  OF  X-RAYS  ORDERED 

There  ore  various  estimates  of  the  number  of  x-ray  images  produced  in  excess  of  those 
required  for  a proper  diagnosis.  A recent  study  by  the  BRH  (12)  shows  thot  from  5 to  §0 
percent  of  the  x-rays  must  be  retaken,  largely  due  to  technique  and  operator  reasons.  An 
additional  unknown  number  of  x-rays  are  taken  to  insure  that  every  measure  possible  has 
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been  employed  to  make  o thorough  diagnosis  in  these  times  of  increasing  malpractice  expense. 
Other  x-rays  are  ordered  to  confirm  a questionable  diagnosis  where  more  conservative  treat- 
ment might  negate  the  need  for  such  x-rays . 

An  underlying  consideration  seems  to  be  the  low  cost  and  convenience  of  o conven- 
tional x-ray.  It  is  easy  to  see  how  one  more  x-ray  requiring  a few  seconds  of  time  and 
little  materials  could  be  considered  as  a high  benefit  payoff  with  only  minimal  cost.  Such 
practices  assume  that  the  cost  of  radiation  exposure  is  largely  negligible,  but  until  pertinent 
data  on  the  risks  from  low  levels  of  ionizing  radiation  ore  developed,  this  assumption  may 
no  longer  be  valid.  Taking  one  film  plote  at  a time,  the  radiation  exposure  could  be 
negligible  when  compared  with  the  benefits  of  a speedy  diagnosis.  However,  when  one 
considers  the  total  aggregate  expense,  each  additional  x-ray  must  be  closely  evaluated  to 
determine  the  patient  benefit  in  comparison  to  the  patient  exposure  risk. 

I encourage  the  radiological  professionals  to  carefully  consider  modifying  the  current 
procedure  of  automatically  ordering  oil  views  in  a diagnostic  series  when  It  may  be  feasible 
to  make  a positive  diagnosis  with  for  fewer  exposures.  Such  a procedure  would  expose  the 
patient  to  the  minimal  number  of  x-radiotSom  consistent  with  and  adequate  diagnosis,  rather 
than  simply  apply  a uniform  examination  schedule  for  all  patients.  Thus,  os  soon  as  a 
positive  diagnosis  is  made,  the  patient  would  no  longer  be  subjected  to  additional  radiation 
exposure,  if  upon  examination  of  such  a survey  film,  a negative  diagnosis  Is  detected,  then 
additional  views  could  be  taken  to  verify  the  negative  diagnosis  or  arrive  at  a positive 
conclusion . 

This  "trade-off"  approach  makes  many  assumptions,  ranging  from  the  existence  of  a 
positive  diagnosis  x-ray  view  to  the  availability  of  adequately  trained  personnel  to  perform 
the  procedure.  Clearly,  the  all  views  for  all  persons  approach  is  simple,  even  though  it  may 
produce  redundant  and  thereby  potentially  needless  Information. 

A common  practice  in  dentistry  is  to  take  a set  of  x-rays  for  all  patients  even  If  o 
current  set  Is  available.  While  such  a practice  is  justified  as  ensuring  a uniform  quality  of 
oil  x-rays.  It  does  lead  to  the  production  of  more  x-ray  exposure  than  might  be  required  by 
the  specific  complaint.  Clearly,  further  education  of  the  practitioner  Is  an  Important  step 
In  altering  this  procedure. 

Mention  has  been  made  previously  about  the  concern  for  the  reduction  of  duplicate 
x-rays  made  during  the  transition  to  the  computed  tomographic  scanner.  Our  members 
support  the  responsible  use  of  x-rays  for  confirmation  of  diagnosis  but  appeal  for  a reduction 
in  x-rays  that  are  not  absolutely  required  to  support  a diagnosis. 

ALTERNATIVE  TO  X-RAYS 

In  the  January  1978  issue  of  the  IEEE  Spectrum,  R.  Jurgen  reviewed  the  current 
status  of  ultrasound  and  other  non-ionizing  radiation  diagnostic  imaging  modalities  and  the 
article  is  reproduced  in  Appendix  II.  A description  of  current  diagnostic  ultrasound  operating 
principles  Is  provided  In  Appendix  III  for  your  information. 
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The  production  of  images  through  the  use  of  ultrasound  energy  provides  a means  for 
static  ond  realtime  visualization  of  internal  organs.  However  ot  the  present  time  the  image 
quality  attainable  is  somewhat  inferior  to  that  obtained  by  x-rays.  Additionally,  the  untra- 
sonic  technique  is  highly  dependent  on  the  experience  and  capabilities  of  the  operator  for 
success. 

Research  must  continue  to  sharpen  the  beam  width,  to  better  handle  scattering  from 
tissue  interfaces,  and  to  more  clearly  understand  the  changes  introducing  ultrasonic  radiation 
into  the  tissues  of  the  body . There  is  an  easily  developed  theory  that  says  that  all  external 
energy  is  detrimental  to  body  tissues.  Carried  to  the  extreme,  this  theory  would  have  us  all 
placed  in  rooms  where  the  temperature,  sound  level,  electromagnetic  environment,  and  even 
the  atmospheric  conditions  are  controlled.  But  more  practically  it  seems  apparent  that  there 
is  a level  around  which  our  bodily  systems  can  tolerate  the  introduction  of  certain  energies 
without  disturbing  the  functional  equilibrium  of  the  body  tissue.  The  effects  of  ultrasonic 
energy  are  under  evaluation  ond  it  appears  that  levels  of  energy  normally  associated  with 
ultrasonic  diagnostic  equipment  is  below  the  level  of  the  accepted  tissue  dosage  threshold. 

The  attraction  of  thermography  is  that  the  measurement  is  made  using  inherent  body 
energy  and  thus  is  a passive  technique.  Thermography  has  become  a popular  diagnostic 
tool  for  the  evaluation  of  disorders  that  create  surface  localized  hot  regions.  Thermography 
has  been  applied  to  the  examination  of  the  breast  with  mixed  results. 

Improvements  in  the  techniques  and  instrumentation  are  essential  if  this  procedure  is  to 
find  adoption  In  diagnostic  imaging.  However,  the  passive  thermographic  technique  has 
inherent  limitations  In  the  Image  resolution  possible.  First,  the  thermol  energy  produced  by 
a disorder  must  be  conducted  to  the  surface  of  the  skin  in  a manner  that  will  facilitate 
identification  of  the  disorder.  Additionally,  the  sensitivity  of  the  detectors  must  be  further 
improved  to  more  clearly  delineate  the  outline  of  the  disorder  under  study. 

A major  attraction  of  the  thermographic  techniques  Is  their  Inherent  suitability  to 
programs  of  mass  screening . With  additional  research  and  development  they  may  reach  that 
desired  goal . 

CONCLUSION 

In  summary  the  IEEE  urges  this  committee  to  carefully  evaluate  the  input  of  additional 
regulations  on  the  development  of  new  technology  and  equipment  for  improved  health  care 
delivery.  We  call  for  a consensus  panel  of  engineers,  scientists  and  medical  practitioners  to 
optimize  the  effectiveness  of  presentand  proposed  regulations.  The  IEEE  supports,  indeed, 
is  in  a position  to  aid  greater,  in-depth  training  of  radiology  allied  personnel . We  believe 
that  this  approach  will  serve  the  public  need  more  effectively  in  reducing  needless  medical 
x-ray  exposure  while  containing  health  core  costs  to  a reasonable  level  than  overly  restrictive 
and  costly  regulations.  Federal  regulotory  agencies  charged  with  the  overview  of  ionizing  * 
radiation  producing  equipment  should  evaluate  the  impact  that  present  regulations  have  had 
on  the  minimization  of  medical  -x-ray  exposure  balanced  against  added  costs  In  personnel  and 
equipment  to  implement  these  regulations.  We  call  for  the  appointment  of  another  know- 
ledgeable panel  of  engineers,  practitioners,  and  manufacturers  to  work  with  the  regulatory 
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ogenciw  and  responsible  professional  groups  to  develop  methods  to  provide  such  Incentives. 
Lastly,  we  strongly  urge  thot  steps  be  taken  to  keep  the  American  public  Informed  of  the 
crucial  developments  Tn  the  science  of  radiology. 
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APPENDIX  I 

Nowhere  In  the  diagnostic  community  has  Innovation  been  so  rapid  as  In 
computed  tomography.  The  cooperation  In  developing  safeguards  In  this  modality 
by  representatives  of  Industry,  university  research  groups,  and  the  medical 
cowmjnlty  has  been  astounding.  The  Imaging  method  Itself  Is  an  achievement 
In  x-ray  photon  utilization,  for  the  detectors  utilized  In  CT  scanning  have 
the  ability  to  detect  every  photon  passing  through  the  sensitive  material, 
unlike  film  or  fluoroscopic  screens  which  allow  many  of  the  photons  to  proceed 
undetected.  The  CT  Images  presented  for  diagnosis  represent  the  greatest 
amount  of  Information  achievable  at  the  lowest  possible  radiation  exposure  In 
diagnosis.  Again,  the  balance  between  Information  content  In  the  Image  and 
radiation  exposure,  represents  are  Innovation  In  dalgnosls  contributed' by 
the  technological  research  and  development  coumunlty.  The  contribution  came 
directly  from  photographic  science  and  technology  where  Image  Information 
content  was  quantitated  In  terms  of  parameters  that  could  easily  be  applied 
to  radiologic  Imaging.  Such  parameters  as  resolution,  sharpness,  noise  and 
speed  are  all  parameters  used  In  disciplines  other  than  medicine,  but  their 
Incorporation  Into  diagnostic  Imaging  provided  a basis  for  the  balance  of 
image  quality  and  radiation  exposure.  These  parameters  are  directly  manipu- 
lated In  computed  tomography.  This  balance  Implies  further  balance  between 
cost  of  equipment  and  Imaging  apparatus,  the  benefit  accruing  to  the  patient 
in  an  accurate  diagnosis  of  pathology,  and  the  risk  to  both  patient  and 
radiologist  through  the  use  of  x-rays  to  obtain  the  Information.  Balancing 
these  three  parameters  Is  the  aim  of  any  Individual  or  agency  concerned  with 
delivering  good  diagnostic  health  care  to  the  Individual  patient. 

COMPUTED  TOMOGRAPHY 

Perhaps  the  most  costly  piece  of  equipment  In  the  diagnostic  radiological 
profession  Is  the  CT  scanner.  Compared  to  the  $100,000  one  would  pay  for 
radiographic  or  fluoroscopic  equipment,  these  systems  represent  investments 
of  $400-700,000  per  unit  by  x-ray  departments.  What  makes  this  costly  piece 
of  equipment  so  invaluable  to  an  x-ray  department?  Insight  into  the  method 
of  image  production  in  CT  scanners  will  shed  some  light  on  this  question. 

Conventional  radiography  consists  of  projecting  onto  a two-dimensional 
recording  medium  (usually  film),  three-dimensional  anatomic  structures. 

The  Internal  structures  modulate  the  uniform  incident  x-ray  beam  according 
to  their  thickness  and  radiodensity  such  that  upon  development,  a grey  scale 
Image  Is  produced  which  corresponds  point  by  point  to  the  three-dimensional 
body  part.  If  bone,  for  example,  lies  within  the  line  of  sight  of  a soft 
tissue  structure  of  interest,  the  soft  tissue  information  will  be  lost  unless 
a second  projected  Image  Is  produced  oblique  to  the  first.  However,  dimen- 
sional data  will  suffer  from  the  same  limitations  as  the  first.  In  addition, 
the  eye-brain  combination  of  the  radiologist  Is  forced  to  separate  often 
subtle  densities  on  the  final  Image  to  arrive  at  a three-dimensional  con- 
ceptual image  of  the  structure  of  interest.  It  Is  Indeed  a tribute  to  the 
trained  radiologist  that  he  has  the  ability  to  diagnose  pathologic  conditions 
In  spite  of  often  poor  radiocontrast  In  the  examined  structure. 

Conventional  tomography  Is  able  to  radiographically  Image  single  planes 
In  the  body  by  a judiciously  chosen  movement  of  the  x-ray  source-film  screen 
combination  during  exposure.  This  ability  is  a result  of  film's  Integration 
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over  time  of  the  radiation  falling  on  It  so  that  structures  outside  of  the 
plane  of  Interest  (the  fulchrum  plane)  are  effectively  blurred  durtng  expo- 
sure. The  blurred  structures,  however,  are  still  superimposed  on  the  struc- 
tures of  interest  reducing  the  ultimate  contrast  achievable. 

Computed  tomography  circumvents  several  of  these  limitations  and  has 
the  very  real  advantage  of  being  much  more  sensitive  to  the  subtle  varia- 
tions In  body  tissues  that  film,  as  a detector  of  radiation,  cannot  approach. 

It  performs  this  feat,  moreover,  without  the  Invasiveness  of  contrast  media 
which  Is  necessary  to  enhance  (or  at  times  produce)  radiocontrast  In  many 
radiologic  procedures.  Unlike  conventional  tomography  which  Images  single 
saggltal  planes  In  the  body,  computed  tomographic  Images  are  thin  transverse 
planar  Images  through  the  body  wlhtout  Interfering  structures  from  other 
planes. 

How  are  these  transverse  Images  constructed  In  computed  tomography? 

Very  simply,  a source  of  collimated  x-rays  are  allowed  to  s>ass  through  a 
given  direction  through  the  patient  and  be  Incident  on  a similarly  collimated 
sensitive  x-ray  detector.  The  detector  puts  out  an  electrical  signal  which 
is  proportional  to  the  number  of  x-rays  falling  on  It.  This  signal  Is  fed  to 
a computer  which  Is  the  heart  of  the  CT  system.  The  thin  beam  of  x-rays  Is 
scanned  In  the  transverse  plane  and  rotated  until  enough  measurements  have 
been  taken  to  enable  the  computer  to  generate  an  Image  of  the  section  examined. 

To  gain  Insight  into  how  this  Is  accomplished  and  why  a computer  is 
necessary,  let's  examine  the  x-ray  beam  as  It  passes  through  the  patient  on 
the  way  to  the  detector.  In  Its  traverse  through  the  patient,  the  x-ray 
photons  comprising  the  beam  undergo  all  of  the  usual  Interactions  with 
anatomic  structures  (scattering,  absorption,  etc.).  This  has  the  net  effect 
of  attenuating  (reducing)  the  Intensity  of  x-rays  Incident  on  the  detector 
and  the  attenuating  properties  of  the  elements  In  the  beam's  path  are  a pro- 
perty of  each  element  called  the  linear  attenuation  coefficient.  In  practice, 
the  path  through  the  patient  is  divided  up  Into  small  elements’,  called  pixels, 
with  each  element  having  Its  own  linear  attenuation  coefficient.  This  co- 
efficient is  proportional  to  the  radiodensity  In  each  pixel  and  Is  the 
unknown  quantity  to  be  determined  In  CT.  With  many  passes  of  the  x-ray  beam 
through  the  transverse  plane  under  examination,  the  computer  calculates  the 
attenuation  coefficients  and  assigns  a particular  value  to  each  pixel.  These 
values  were  originally  called  EMI  numbers  (after  the  Company  that  first  Intro- 
duced this  type  of  Imaging  to  radiology),  but  are  now  generlcally  referred  to 
as  CT  numbers.  The  numbers  may  be  displayed  on  a grid  corresponding  to  the 
transverse  section  examined.  Water  density  is  usually  assigned  a value  of 
zero,  with  those  densities  less  than  water  (air  In  lung,  for  example)  being 
assigned  negative  numbers,  and  those  with  higher  densities  (bone)  positive 
CT  numbers.  Each  value  Is  assigned  an  adjustable  shade  of  grey  and  displayed 
on  an  oscilloscope  or  TV  monitor.  It  Is  this  image  that  Is  adjusted  for 
diagnostic  clarity.  Hard  copies  of  the  displayed  image  may  be  made  with 
available  camera  systems  for  archival  storage  or  used  In  discussing  a patient 
study.  The  computer  in  arriving  at  these  values  often  performs  over  100,000 
separate  calculations,  a job  It  does  easily. 

The  power  of  computed  tomography  Is  Its  ability  to  separate  less  than 
1-2X  differences  between  pixels.  Over  the  five  year  period  between  the  In- 
troduction of  computed  tomography  and  the  present  time,  the  equipment  has 
become  more  reliable  and  the  time  for  single  scans  has  been  reduced  from  over 
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4 minutes  to  just  under  5 seconds.  This  scan  time  reduction  has  been  made 
possible  through  the  Introduction  of  mlltldetector  systems,  and  fan  beam 
geometry.  Thus,  Instead  of  a single  pencil-thin  beam  of  x-rays,  the  present 
generation  of  scanners  utilize  a circular  array  of  detectors  closely  spaced 
such  that  over  300  simultaneous  measurements  may  be  made.  Scan  times  may  be 
reduced  only  so  far  In  present  technology,  however,  since  the  accuracy  In  the 
determination  of  the  CT  numbers  Is  a function  of  the  number  of  x-rays  trans- 
mitted In  each  scan  line  and  detected.  Both  the  number  of  elementary  cubicles 
that  one  choses  to  divide  the  transverse  section  and  the  scan  time  have  a 
profound  effect  on  Image  quality. 

There  are  basically  three  parameters  that  affect  Image  quality  In 
computed  tomography.  They  are  Image  element  size  (resolution),  scan  time, 
and  nimber  of  x-rays  detected  per  scan  line  (accuracy).  To  complicate  con- 
ditions further,  varying  any  one  of  these  affects  the  others. 

Resolution  Is  specified  when  one  chooses  the  collimating  aperture  size 
on  the  detector,  not  the  source.  For  an  Image  element  size  In  a transverse 
slice  of  1 x 1 millimeter  In  the  patient,  the  collimating  aperture  on  the 
detector  varies  from  1 x 8ffm  to  1 x 17mm  on  most  commercial  equipment.  The 
latter  dimension  determines  the  transverse  slice  thickness  and  Is  adjusted 
to  allow  more  x-rays  Into  the  detector  for  greater  accuracy.  Hence,  the 
pixels  actually  represent  the  average  attenuation  coefficient  In  a volume 
1 x 1 x 10mm  (If  the  slice  thickness  is  lOnm).  For  example,  If  a 0.1mm 
diameter  calcific  deposit  were  to  occur  somewhere  in  one  of  these  boxes, 
its  attenuation  value  would  be  averaged  with  the  rest  of  the  soft  tissue 
values  In  the  box  and  the  displayed  Image  element  would  appear  as  soft  tis- 
sue. This  is  the  reason  that  CT  applied  to  high  resolution  exams  like  mam- 
mography do  not  work  well  at  present. 

Scan  times  on  commercial  CT  equipment  have  been  consistently  lowered 
over  the  years  from  4 minutes  or  more  per  scan  to  Just  under  5 seconds.  This 
great  reduction  In  scan  time,  which  removes  motion  artifacts  from  the  images, 
has  been  accomplished  by  two  major  innovations.  First,  the  number  of  detec- 
tors has  been  increased  from  one  or  two  to  more  than  three  hundred.  This 
means  that  for  a given  position  of  the  x-ray  source,  over  three  hundred  sim- 
ultaneous measurements  may  be  made.  However,  with  the  "multi detector"  sys- 
tems, the  scan  lines  are  not  parallel  to  one  another  but  diverge  from  the 
source  to  the  detector  In  a fan-like  array.  The  source  and  detectors  rotate 
around  the  transverse  section  of  the  patient  under  examination  and  produce  an 
image  In  a fraction  of  the  time  necessary  for  the  outmoded  single  detector 
sytems.  The  problem  of  more  rays  Incident  on  the  pixels  with  sections  closest 
to  the  source  Is  solved  In  the  computer  algorithm.  Although  the  next  break- 
through In  scan  time  appears  to  be  a real  time  system,  the  requirement  that 
a minimum  amount  of  time  be  spent  at  each  source  position  In  order  to  collect 
enough  x-rays  for  accurate  determination  of  the  CT  numbers,  makes  this  system 
unfeasible  at  the  present  time.  However,  It  points  to  the  next  Indicator  of 
CT  Image  quality,  namely  accuracy.  The  accuracy  with  which  the  CT  numbers 
are  determined  depends  directly  on  the  number  of  x-rays  detected  at  each 
position.  The  higher  the  accuracy,  the  greater  the  number  of  x-rays  that  must 
be  detected.  It  is  easy  to  see  the  interdependency  of  these  image  quality 
parameters  in  this  light.  To  collect  more  x-rays  In  the  detectors  for  greater 
accuracy,  the  scan  time  must  Increase.  If  greater  resolution  Is  desired,  the 
pixel  size  may  be  halved  but  with  the  same  scan  time  the  accuracy  in  each 
pixel  will  be  less.  An  do  on  for  other  changes  In  the  parameters. 

One  of  the  byproducts  of  CT  Imagery  that  has  plagued  conventional 
radiography  over  the  years  is  the  elimination  of  scattered  radiation  — 
automatically  by  the  method  of  production.  Tn  the  fast  scan  fan  beam  systems, 
some  scattered  radiation  may  reach  the  detectors  but  its  effect  is  much  less 
than  on  other  radiologic  Images. 

In  summary,  computerized  tomography  offers  a means  of  imaging  anatomic 
structures  In  a most  highly  efficient  manner.  Its  Introduction  In  the 
radiologic  armamentarium  will  have  a similar  impact  In  the  medical  community 
as  the  discovery  of  the  x-ray  by  Roentgen  before  the  turn  of  the  century. 
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Electronics  appendix  « 

in  medicine 

Diagnostic  imaging  advances; 
microprocessors  aid  laser  systems,  prostheses 


Amid  universal  concern  over  ever-incrsaaing  health-care 
costa  and  growing  concern  over  technology's  effect  on 
those  coeU,  biomedical  engineering  continue*  to  make 
Dfsfnottk  significant  prof  ret*.  Techniques  for  various  die  (noelk 
ftnef+y  imaging  modalitiea  are  still  in  the  limelight  Transmission 
computer  tomographic  (CT)  scanners  with  faster  scans 
and  variations  of  scanning  schemes  have  been  introduced. 
Making  their  commercial  debut  last  year  were  emission 
CT  scanners  that  use  positron-emitting  radionuclides  or 
' radiopharmaceutical!  injected  into,  or  swallowed  by,  a 
patient  to  permit  tracing  of  metabolic  processes.  And 
ultrasonic  imaging  was  further  refined  with  improved 
detectors  and  scanning  techniques.  As  imaging  tech- 
niques become  more  sophisticated,  they  push  the  state 
of  the  art  In  computers,  array  processors,  detectors,  and 
data  storage. 

Recently  developed  solid-state  devices,  such  u 
COO*  charge-coupled  devices  (CCDs),  are  being  used— *t 
least  experimentally— in  medical  instrumentation.  And 
important  gains  have  been  made  in  applying  micropro- 
I mn  cessort  to  medical  instruments,  in  laser  applications  in 
medicine,  and  in  devices  for  the  handicapped. 

Wary  medical -device  manufacturers  are  folk*ving  with 
intense  interest  the  actions  of  the  Bureau  of  Medical 
Oerice  Devices  of  the  U S,  Food  and  Drug  Administration  (FDA) 
reguMfon  as  it  come*  to  grips  with  its  mandated  role  in  regulating 
medical  devices  under  the  Medical  Device  Amendments 
of  1976.  By  the  end  of  1977,  medical -device  manufac- 
turers had  registered  ss  such  with  the  FDA  and  were 
completing  listing*  of  the  devices  they  manufactured. 
During  the  year,  the  FDA  issued  final  regulations  on 
bearing  aids,  intrauterine  devices,  intraocular  lenses  and 
establishment  of  registration  and  premarket  notification. 
Fears  on  the  part  of  manufacturers  were  being  allayed, 
or  confirmed,  as  the  regulatory  process  evolved.  But 
questions  were  being  answered,  forms  of  compliance  were 
taking  shape,  and  the  job  was  being  done. 


CT  (cans:  how  fast  Is  fast  enough? 

CT  scanner*  Since  the  first  CT  scanner  was  insulted  in  a London 
hospiul  in  1971,  technological  progress  in  these  scanners 
has  been  rspid  and  dramatic.  Perhaps  most  significant 
is  the  reduction  in  scanning  time.  The  first -gene  rat  ion 
fterapy  ptem+y  scanners  took  more  than  4 minutes  to  complete  a scan  of 
the  human  head.  When  scanning  times  dropped  to  20 
seconds  or  less,  body  scans  became  possible  because  pa- 
tients were  able  to  hold  their  breaths  during  the  ex- 
amination. Newer  scanners  now  operate  with  scan  limes 
as  low  as  2-3  seconds  and.  in  the  laboratories,  100-mil- 
lisecond scanners  are  under  development. 

The  significance  of  extremely  low  Kan  time*  is  that 
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they  make  dynamic  CT  scanning  possible.  When  scanners 
become  available  with  50-100- millisecond  scan  times,  it 
will  be  possible  to  study  blood  flow  and  to  “frees*"  the 
heart.  Some  researchers  feel  that  the  ultimate  use  of  CT 
scanners  may  be  in  cardiology  where,  for  example, 
heart-disease-prone  patients  might  be  maas  screened  to 
diagnose  early  indications  of  heart  problem*.  At  present, 
a heart  attack  is  often  the  first  symptom. 

Scan  times  have  been  reduced,  in  most  case*,  by 
changes  in  the  mechanical  feature*  of  CT  scanner*.  For 
example,  the  first  CT  scanner  used  a highly  collimated 
X-ray  beam  moved  laterally  across  the  patient’s  head. 
The  X-ray  tube  and  single  detector  were  moved  in  in- 
crements of  one  degree  through  a total  of  180  degrees. 
Total  scanning  time  was  more  than  4 minutes.  Two  de- 
tectors used  side  by  side  in  the  same  basic  setup  reduced 
examination  time  by  making  it  poesible  to  study  two 
adjacent  axial  slices  simultaneously.  Yet  another  im- 
provement was  to  use  a broader  X-ray  beam  and  multiple 
detector*.  With  30  detectors  exposed  to  a 10-degree  beam, 
for  example,  only  18  rotations  in  10-degree  increment* 
were  necessary.  This  technique  cut  scan  times  to  about 
20  seconds.  By  using  a wide  fan  that  covers  the  entire 
cross  section  of  the  body,  it  is  possible  to  eliminate  the 
transverse  motion  and  scan  by  pure  rotation  of  the  X-ray 
source  and  detector  array  through  an  angle  of  220-360 
degree*.  Scan  timet  as  short  as  3 seconds  have  been 
achieved  in  this  manner. 

The  new  EMI  Medical  Inc.  7000  general  diagnostic  CT 
scanner  attains  3-second  scanning  speeds  by  employing 
approximately  1100  soUd-atat*  detectors  in  a ring  dose 
to  the  patient’s  body.  A*  a fan-beam  X-ray  source  rotates 
outside  the  sensors,  the  near  side  of  the  sensor  ring  edges 
away  (nutates)  from  the  path  of  the  photon  beam.  The 
beam  fans  only  on  those  detectors  that  are  beyond  the 
patient's  body. 

Less  dramatic,  but  equally  as  important  as  reductions 
in  scan  times,  are  other  improvements  in  CT  scanners. 
As  experience  is  gained  in  using  the  scanners,  improved 
technique*  are  evolving  for  data  processing.  One  of  sev- 
eral techniques  already  on  the  market  is  Technkare 
Corporation's  Ohio- Nuclear  Division's  radiation- thet spy 
planning  system  called  Doltsplan.  It  consists  of  a com- 
puter that  is  fed  images  directly  from  the  floppy  disk  of 
a CT  scanner,  as  indicated  in  Fig.  1.  The  Deltaplan 
computer  analyses  the  images  and  produces  programs  ‘ 
that  allow  the  radiation-therapy  physician  to  develop  . 
extremely  accurate  treatment  plan*  focusing  on  diseased 
tissue  and  minimising  irradiation  of  healthy  tissue.  The 
system  was  developed  jointly  by  Ohio- Nuclear  and  Me- 
morial Sloan-KeUcring  Cancer  Center  in  New  York 
City. 

(hr  scanners,  rightly  or  wrongly,  have  become  the  fa- 
vorite target  of  those  who  feel  that  technology  is  a major 
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contributing  factor  In  rising  health-car*  reals.  They  have 
achieved  this  dubious  distinction  because  moat  of  them 
•re  opens  tv*  initially  (1.175  000  to  $700  000),  eipenaive 
to  operate  ($200  000  to  $-175  000  per  year),  and  expensive 
for  patients  ($  1 50  to  $250  per  CT  acan).  To  sdd  fuel  to  the 
cause  of  the  anti-CTers,  the  scanners  are  extremely 
popular  and  manufacturers  are  hard  pressed  to  keep  up 
with  orders  from  hospitals,  clinics,  and  physicians.  So 
questions  have  been,  and  continue  to  be,  raised  about 
their  efficacy— even  about  the  definition  of  the  efficacy 
in  the  CT  contest— and  whether  that  efficacy,  or  lack  of 
it,  is  worth  the  added  heaJth-care  cost 

There  is  some  indication,  however,  that  prices  may 
come  down.  For  example,  Ohio-  Nuclear  has  a CT  scanner 
that  sells  for  $95  000,  Omnimedical  has  one  for  $1 19  000, 
and  EMJ  has  one  for  $129  000. 

Ironically,  despite  the  high  prices  of  CT  scanners, 
manufacturers  are  finding  it  difficult  to  recover  devel- 
opmental coats.  The  technology  is  so  fast  moving  that,  to 
remain  competitive,  a manufacturer  has  to  bring  out  a 
new  model  before  developmental  coats  of  previous  models 
are  recovered  fully.  And,  with  only  a handful  of  CT 
scanner  manufacturers  left  who  can  cope  with  the  pecu- 
liarities of  the  market,  a shake-out  may  be  in  tha  off- 
Ing. 

Often  suggested  as  a means  for  minimizing  the  burden 
imposed  on  health-care  coats  by  the  proliferation  of  CT 
scanners  b the  restriction  on  the  number  of  scanners  in 
any  particular  geographic  area.  However,  this  approach 
can  lead  to  problems.  One  U the  need  to  transport  • pa- 
tient by  ambulance  from  e hospital  that  has  no  CT 
•canning  facility  at  a cost  to  tha  patient  that  can  often 
exceed  the  cost  of  the  CT  scan.  EMI  Medical  Inc.  of 
Northbrook,  I1L,  has  another  answer  a compact  hospital 
•canning  system  on  wheels  that  makes  it  possible  for 
several  hospitals  to  share  a CT  scanner.  A van  it  equipped 
with  an  EMI  CT  10 10  head  scanner  and  a separate  control 
room  for  the  operator.  While  the  van  is  at  a hospital,  a 
radiologist,  using  equipment  on  the  vehicle,  views  each 
patient’s  scans,  interprets  the  results,  and  communicates 
them  to  the  attending  physicians.  The  system  is  already 
serving  three  hospitals  in  the  Los  Angeles  area  and  a unit 
has  been  delivered  to  American  Medical  International, 
Inc.,  a health-care-services  company  that  operates  more 
than  50  hospitals  in  the  United  States,  Europe,  and  South 
America. 

Enter  (he  emission  CT  scanner 

Newest  entrant  in  the  CT  scanning  field  b the  emission 
CT  scanner.  Instead  of  X rays,  it  uses  radionuclides  or 
radiopharmaceutical*.  Unlike  the  X-ray  transmission  CT 
scanner,  which  measures  attenuation  of  the  X ray  beam 
by  body  structures,  the  emission  CT  scanner  traces  the 
biochemistry  of  the  body  in  picture  form  and  has  been 
used  to  assess  metabolism  and  blood  flow  in  the  brain  and 
heart,  among  other  applications.  One  possible  disad- 
vantage of  the  emission  CT  scanner’s  use  of  positron- 
emitting  radioisotopes  b the  need  for  an  on-site  cyclotron. 
Announcements  of  emission  CT  scanner  developments 
in  1977  came  from,  smongothers.  Oak  Ridge  Associated 
Universities  and  EG&G,  Inc.;  G.  D.  Searle  & Co.,  and  the 
Union  Carbide  Corporation. 

The  EG&G  Ortec  emission  CT  scanner  (Fig.  2)  mea- 
sures and  locates  the  concentration  of  a poai  iron -emitting 
radiopharmaceutical  that  is  administered  to  the  patient 
and  U distributed  through  the  body  according  to  known 


physiological  phenomena,  w nen  a positron  annmuatet, 
two  gamma  rays  are  emitted  in  opposite  directions.  Op-  oats 
posing  detector  banks  detect  the  coincident  gamma  rays 
and  provide  a sensitivity  to  the  direction  from  which  they 
were  radiated.  The  emission  CT  scanner  compiles  and 
sorts  these  data  in  its  computer  and  g roars  tea  a tomo- 
graphic image  representing  the  metabolic  activity  oc- 
curring within  a "slice"  through  tha  patient. 

The  basic  emission  CT  scanner  abown  in  Fig.  2 includes 
the  scanning  unit;  a date-acquisition  system;  and  tha 
associated  computer,  displays,  and  date-storage  system. 

Tha  scanning  frame  contains  66  NaI(Tl)  detectors,  11  on 
each  aids  of  a hexagonal  array.  Computer-controlled 
stepping  motors  scan  the  detectors  along  tha  aides  of  tha 
hexagon.  Tha  entire  array  is  rotated  through  60  degrees 
during  the  course  of  a normal  k**-  Signal*  from  each  of 
the  66  detector*  ar*  amplified  and  processed  to  detect 
coincident  pulse*  between  detectors  on  opposite  sides  of 
the  hexagon.  These  coincident  events  are  counted,  with 
• separate  counting  channel  for  each  detector  pair.  Tha 
data  are  transferred  to  the  computer  at  tha  end  of  each 
counting  interval. 

The  first  EC&G  emission  CT  scanner  U in  operation 
at  U.C.LA'e  School  of  Medicine,  where  it  ie  used  pre- 
dominantly for  patient  diagnosis,  for  study  of  the  human 
brain  and  heart  A second  EG&G  emission  CT  scanner 
b slated  for  the  Oak  Ridge  Associated  Universities,  where 
it  will  be  employed  in  research  programs  being  cooducted  Bcsmhg 
to  evaluate  radioisotopes  developed  as  basic  took  foe  *»  a ran 


f 1 1 RedUtten-titerapy  planning  for  cancer  bestmsol  can  be 
performed  droefiy  on  N^v-roeofuBon  CT  scanner  knaqea  ttvough 
use  o#  tit*  OeJtaptan  system.  Beam  orientation  t*  eceompMwtf 
Mar  actively  on  a «Meo  screen  to  paring  maximum  placeman! 
accuracy  and  optimum  does  attribution. 
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cancer  diagnosis. 

G.  D.  Scarle'a  emission  CT  scanner  uses  standard  ra- 
d iopha  r mace  u l ka  Is  ins  trad  of  poaitrons.  It  ia  under 
clinical  trials  at  St.  Luke's  Episcopal  Hospital  in  atsoci- 
a lion  with  Baylor  University  College  of  Medicine. 


IMrttcok 
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Ultrasonic  diagnosis  forges  ahead 

Ultrasonic  diagnostic  technique*  continue  to  espand 
their  horixons  and  to  become  more  and  more  sophisti- 
cated in  device  design,  with  switched  linear  arrays,  me- 
chanical sector  scanning,  phased-array  scanning,  and 
incorporation  of  state-of-the-art  solid-state  develop- 
menu. 

One  interesting  new  development  is  Searle  Ultra- 
sound's Digi/Sonic  digiUt  Kan  converter,  a device  for 
transforming  ultrasonic  echoes  into  visual  images  of  soft 
tissue.  The  converter  is  • sotid-»Ute  digital-image 
memory  that  ia  said  to  allow  improved  image  process- 
ing—including  high  resolution,  more  rapid  electronic 
writing  speed,  and  tdded  image  stability  compared  with 
analog  scan  converters  commonly  used.  Tbe  digital  scan 


(I)  EOtO'i  emission  CT  scanner  consists  e<  the  components 
shown.  The  scanner  generates  a tomographic  Image  repre- 
CCO  electronic  noting  the  melsboac  activity  occurring  within  a *9c*  through 
lens  N patient  Such  Images  aid  the  physician  In  tfte  diagnosis  and 
treatment  of  maftgnancfet.  heart  attacks,  strokes,  and  other 


converter  is  akosakJ  to  open  the  way  for  real  -time  com- 
puterized image  processing.  The  new  converter  translates 
ultrasonic  echoes  into  numerical  intensity  values  ranging 
from  0 to  30  st  each  of  more  than  260  000  poinU  on  an 
electronic  matrix.  This  numerical  value  accurately  ta- 
la bli  she  i a brightness  level  for  each  point  when  the  Kan 
information  is  transferred  to  the  screen. 

At  Stan  ford  Electronics  Laboratories'  Integrated  Cir- 
cuit* Laboratory,  LSI  techniques  are  being  applied  to  the 
development  of  an  ultrasonic  imaging  system  called 
ULISYS,  for  um  in  medical  diagnoeis.  It  involves  pow- 
erful ultrasonic  probe  assemblies,  including  a 16X  16- 
element  piexoelectric  transducer  array,  a new  multiplexer 
matrix,  and  corresponding  signal  processors  and  con- 
trollers. The  ultrasonic  system  has  the  capability  of 
producing  araplitude-v*.-tirae  (A-Ken)  and  intensity* 
vs.-time  (B-km)  displays  for  any  row  or  column  of 
transducer  elements  and  mten*ity-v*,-po*iUon  (C-scan) 
display*  for  the  entire  array.  The  system  is  being  evalu- 
ated clinically  by  the  Department  of  Cardiology  at  the 
Stanford  University  Hospital 

Also  at  the  Integrated  Circuits  Laboratory,  work  is 
underway  on  a record  generktion  of  specialised  ultrasonic 
imaging  systems  that  includes  an  electronically  focused 
and  beam -i leered,  deep-body  imaging  system  and  an 
electronically  Kanned  near-field,  superficial-organ 
imaging  system.  The  deep -body  system  uses  a Stan- 
ford-invented  C3D  charge-coupled -device  electronic  lens 
(Fig.  3)  and  the  theta  transducer  array  to  realize  high 
resolution  in  alt  three  special  dimensions.  The  system  is 
designed  for  cardiac  and  abdominal  imaging. 

Imaging  by  nuclear  magnetic  resonance 

Yet  another  noninvaaive  imaging  technique  that  holds 
promise  for  clinical  use  with  humans  is  imaging  by  nu- 
clear magnetic  resonance  (NMR).  In  NMR,  the  resonance 
frequency  is  directly  proportional  to  tha  magnetic  field 
in  which  the  nuclei  are  immersed.  Another  characteristic 
is  that  the  signal  is  extremely  sharp.  These  properties 
enable  N MR  to  be  used  to  de  termine  the  interior  distri- 
bution of  protons  or  other  nuclei  in  objects.  One-dimen- 
sional profiles  of  nuclear  density  can  give  information 
about  the  internal  structure  of  a three-dimensional 
object,  such  as  the  human  body.  Tbe  technique  is  capable 
of  responding  well  to  fluid  and  soft  tissues  and  it  can 
discriminate  between  tissues  of  similar  atomic  density 
through  their  differing  relaxation  limes.  It  can  also 
measure  diffusion  and  fluid  flow. 

Soma  researchers  are  hopeful  that,  in  the  next  year 
or  two,  useful  images  of  interiors  of  the  human  body  will 
be  produced  by  NMR  imaging  techniques.  If  so.  X rays, 
ultrasound,  and  radioisotopes  may  have  another  rival,  or 
perhaps  more  accurately,  another  complementary  tool 

Raymood  Dwnadian  of  Brooklyn's  Downstate  Medical 
Center  hopes  to  prove  that  NMR  techniques  can  be  used 
to  detect  and  perhaps  treat  human  cancer.  So  far,  he's 
been  able  to  show  that  NMR  can  detect  differences  be- 
tween healthy  tissues  and  some  kinds  of  cancerous  tissues 
and  can  detect  a tumor  in  a living  animal.  The  hoped  for 
breakthrough  will  be  in  applying  the  technique  to  hu- 
man*. 

Imaging  techniques:  allies  not  enemies 

The  various  imaging  modalities  in  clinical  use,  to  the 
unitialed.  present  what  seems  to  be  a competing  arena 
of  technological  advances.  In  reality,  however,  the  lech- 
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niquet  are  more  complementary  (Kan  competitive.  In  a 
recent  article  in  Radiology  (Aim.  1977,  p.  387  >.  P.  J.  Bryan 
ft  cl.  compare  CT  scanning,  ultrasonic  diagrveis,  and 
nodear  imaging  for  application  in  detecting  apace-oc- 
copyinf  processes  in  the  liver.  The  article  aummariiea 
experience  with  80  patients,  of  whom  29  lacked  un- 
equivocal evidence  of  the  nature  of  the  abnormality.  Of 
the  51  remaining  patients,  ten  were  considered  to  have 
normal  livers  with  defects  of  extrinsic  origin,  36  had  solid 
hepatic  tumors,  and  four  had  simple  cysts.  There  was  one 
amebic  abscess. 

The  three  imaging  techniques  were  assessed  and  rated 
on  a scale  of  0 to  5 according  to  the  clarity  with  which  the 
intrahepatic  lesion  was  delineated.  Ultrasonography 
•cored  the  highest,  with  a mean  of  3.5.  CT  scanning  rated 
second  with  3. 1 5.  Nuclear  imaging  (scintiscanning)  scored 
2.9. 

Although  the  authors  do  not  say  so  specifically,  the 
article  may  imply  that  there  is  value  in  combining  several 
modalities  in  one  instrument  with  multisensors.  Such  an 
instrument  would  give  a physician  more  information  than 
any  one  of  three  separate  displays  and  would  represent 
lower  capital  and  operating  costa  for  a hospital  as  com- 
pared with  three  separate  facilities. 

What  about  microprocessor*? 

Microprocessors  in  medical  instruments  did  not  receive 
as  much  overt  attention  in  1977  aa  in  the  tut  several 
years,  but  that  lack  of  attention  was  not  representative 
of  industry  activity.  If  they  were  not  u newsworthy  u 
they  had  been,  it  may  only  be  indicative  of  the  fact  that 
such  microprocessor  applications  were  becoming  com- 
monplace. In  addition  to  making  possible  portable  de- 
vices such  as  automatic  blood -pressure  cuff  monitors  and 
ambulatory  BCG  (Hotter)  monitors,  microprocessors  are 
enabling  the  development  of  sophisticated  devices  for  use 
in  clinical  applications. 

One  such  applicetion  reported  tut  yeer,  by  P.  G. 
Katina  ft  a/,  in  the  IEEE  Trantocliont  on  Biomedical 
Engineering  (Nov,  1977,  p.  536),  is  a microprocessor- 
controlled  memory  for  cardiopulmonary  monitoring  of 
high-risk  infanta.  It  is  used  for  delaying  waveforms,  op- 
erated in  conjunction  with  commercially  available 
vital-signs  monitors  and  recorders,  and  wu  developed  to 
generate  a concise  record  of  apneic  and  bradycardk  epi- 
sode* during  long  term  monitoring  of  premature  infanta 
and  infanta  who  have  been  hospitalized  during  the  first 
few  months  of  their  lives  because  they  had  stopped 
breathing  and/or  turned  blue  at  home.  The  system  pro- 
vides a visual  recording  of  only  the  potentially  life- 
threatening  episodes  in  continuously  monitored  in- 
fanta. 

By  using  a large  semiconductor  memory,  the  device 
allows  the  recording  of  physiological  waveforms  prior  to 
the  occurrence  of  alarm  conditions.  The  semiconductor 
memory  system,  shown  in  Fig.  4,  uses  an  Intel  8080  mi- 
croprocessor controlling  a 32k,  8- bit  Monolithic  Systems 
Mono* lore  VII  Planar  random-access  memory.  The  mi- 
croprocessor sequentially  sample*  four  input  channels 
through  a multiplexed  A/D  converter  and  stores  the 
samples  in  the  RAM. 

Liters  in  mediclm 

Surgical  instrument*  and  human -eye  testa  are  common 
applications  for  Users  in  medicine.  Carbon  dioxide  Users 
are  being  used  for  surgery  in  confined  spaces,  such  as  in 


surgery  of  the  larynx  or  of  precaiKeroua  conditions  of  the  taeem 
vagina,  and  in  the  removal  of  rectal  polypi.  And  plastic 
surgeons  at  Beth  Israel  Hospital  in  Boston  are  using  ■ — 

User  to  treat  a type  of  birthmark  called  a hemangioma. 

A new  instrument  called  a retinal  visual  acuity  tester 
utilizes  a laser  to  permit  the  instrument  operator  to 
evaluate  quickly  and  easily  the  functioning  of  a patient's 
retina-to-brain  visual  communications  link.  Manufac- 
tured by  Acuity  Systems  Inc  of  Reslon,  Va.,  the  instru- 
ment's User  disregards  all  refractive  error  In  the  eye  and 
reads  through  any  damaged  or  opaque  media.  The  in- 
strument determines  what  the  aye  is  capable  of  seeing, 
based  on  an  evaluation  of  the  primary  vision  mechanisms. 

This  information  is  a valuable  aid  to  a physician  with  a 
patient  who  is  a poor  responder  or  who  has  problem  re- 
fractions. For  surgeons,  the  instrument  is  useful  in  eval- 
uating a patient’s  likely  visual  acuity  after  such  opera- 
tions as  cataract  extraction,  comeal  transplant,  or  vit-  Super 
reoos  surgery.  tfapnceer 


More  aids  for  the  handicapped 

The  wonders  of  technology  in  developing  aids  for  the  AJdfcg  ft# 
handicapped  do  not  always  result  in  those  devices  hendkepped 
reaching  the  handicapped.  Fortunately,  one  major  effort 
in  this  direction  took  place  in  1977,  when  the  Telephone 
Pioneer*  of  America  demonstrated  more  than  20  com- 
munication, teaching,  and  recreational  aids  for  handi-  yteroproceteort 
capped  children  and  adulta.  The  devices  are  avaiUble 
nationwide  In  the  U.S.;  inquirers  should  contact  the 


|4)  Memory  device  (wRhln  dsfted  rules ) Is  Interconnected  wMi 
commefctaiy  available  system  components  In  a microproces- 
sor-conUoSe#  memory  lor  carftoputmonary  monitoring  el 
high-risk  Infants. 
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toreatfteffc*  Telephone  Pioneer*  of  America,  in  care  of  the  local  tele- 

phone company.  All  of  th«  device*  art  developed  and 
manufactured  by  Pioneer  volunteer* on  their  own  lima, 
and  are  donated  or  provided  at  coat  to  schools,  hospitals, 
and  clink*,  and  to  handicapped  individual*  who  need 
them. 

Among  newly  introduced  aid*  arc  a modified  tranaiator 
radio  that  amplifies  television  program*  for  the  deaf,  a 
"talking  animal''  that  encourage*  response*  from  autistk 
children;  a light  probe  that  enable*  a blind  person  to 
“hear"  light;  a voice  activated  telephone  for  the  severely 
motion  impaired;  a money  saving  telephone  and  data- 
tanainal  hookup  that  allows  borne  bound  stroke  patient* 
to  receive  therapy  from  a hospital  pathologist  mile*  away. 
* "climbing  squirrel"  that  encourages  speech  in  pcofundly 
deaf  children;  and  a device  that  enables  speech- impaired 
students  to  communicate  with  teachers  by  activating 
flashing  tight*  on  a wooden  board. 

Also  last  year,  HC  Electronics,  Inc.,  a subsidiary  of  tha 
American  Hospital  Supply  Corporation,  introduced  a 
>irf  hand-held,  battery-operated  electronic  voice  system  for 
4tffc#«  oonverbal/nonvocaJ  children  and  adults.  Developed  by 
Voiras,  tha  P borne  Mirror  H and i Voice  simulates  the 
human  voice,  produces  complete  sentences,  and  repro- 
duce* virtually  every  word  in  the  English  language.  Its 
unlimited  vocabulary  is  attributable  to  its  use  of  45 
phonemes,  or  basic  sound  elements,  rsther  than  words 
Two  venkm*  of  the  device  will  be  available  for  delivery 
In  April  The  HC  120  features  a numeric  keyboard  and 
liquid  crystal  display,  similar  to  a pocket  calculator,  with 
vocabulary  aelectioft*  made  via  three-digit  numeric  codes 
It  ia  designed  primarily  for  those  individuals  with  Wiser 
motor  skills  and  higher  cognitive  skills.  The  HC  110 
features  a touch  sensitive  display  board  with  1 28  station* 
which  can  be  represented  as  words  pictures,  or  symbols 
It  is  designed  primarily  fur  those  individuals  with  lower 


cognitive  skills  and  hlgh*r  motor  skills  For  those  with 
some  reading  skill*,  words  can  be  pnntad  on  lh*  display 
board.  For  others,  picture*  or  lymbola  can  be  used 
Still  in  the  labor  storks  are  other  wok* -output  devices 
for  lh*  handicapped.  For  etampl*.  T*les*nsory  SyUeca* 
Inc.  is  working  on  a spoke*  word  output  version  of  it* 
OpUcon  reading  device  for  the  blind.  And  Smith- Ket- 
tkwtU  t*  researching  a spoken-word  device  foe  reading 
data  from  a TV  monitor  display. 

And  oOttr  d«vok>pm#nU  In  brtof 

• The  University  of  Cincinnati  Medical  Center  has  de- 
veloped a stethoscope -computer  system  that  can  delect 
sounds  that  warn  of  the  presence  of  a cerebral  aneurysm. 
It  la  baaed  on  the  fact  that  an  aneurysm’s  vibration  pro- 
duces a muskal  too*. 

• A U C LA,  engineering  professor  has  developed  a new 
type  of  hearing  unit  for  people  who*#  deafness  to  high- 
frequency  sounds  cannot  be  remedied  by  conventional 
hearing  aids.  It  makes  use  of  frequency-compression 
techniques. 

• Beckman  Instruments,  Inc-,  has  developed  ■ new  lab- 
oratory instrument  that  uses  an  advanced  light-scatter 
measurement  technique  to  detect  protein  abnormalities 
indicative  of  diseases  ranging  from  bon*  cancer  to  em- 
physema. 

• Syitemteknik  AB  of  Sweden  has  available  commer- 
cially a myoelecCrkally  controlled  hand  for  two-  to  five- 
year-old  children.  The  miniaturised  prosthetic  hand, 
which  provides  opening  and  closing  of  the  fingers,  works 
on  the  seme  principles  as  adult-size  versions  that  have 
been  available  for  several  year*.  The  new  hand  will  enable 
children  with  congenital  be  low -elbow  deformations  to 
benefit  from  "adult"  technology. 

• A research  group  working  at  Children’s  Hospital 

Medical  Center  in  Boston  and  Liberty  Mutual  Research 
Center  in  Hopkinton.  Maas.,  has  developed  an  electrode 
unit  capable  of  detecting  voluntarily  elicited  motor  sig- 
nals for  prolonged  periods  of  time.  The  electrode  unit  is 
designed  to  be  implanted  around  severed  peripheral 
nerves,  to  detect  the  neuroeieclrk  signal  on  the  surface 
of  the  nerve,  and  to  convey  the  signal  outside  the  body. 
Thus  far  tha  electrode  has  been  implanted  in  animats 
with  successful  results  and,  in  ito  present  form,  may  prove 
suitable  for  implantation  In  humans.  Additional  tests  are 
required  to  better  understand  the  physiological  effects 
of  the  electrode  on  the  enclosed  portion  of  the  peripheral 
nerve.  The  main  purpose  for  developing  the  electrode  has 
been  to  obtain  neuroeieclrk  signals  that  can  be  used  to 
control  an  upper-limb  prosthesis.  The  motion  of  a pro- 
thesis activated  in  this  manner  would  be  "volitional"  and 
"natural."  The  individual  would  merely  desire  a partic- 
ular sequence  of  movements  in  order  to  initiate  a chain 
of  events  beginning  in  the  brain  and  ending  with  appro- 
priate movement  of  the  prothesis.  4 
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Since  diagnostic  ultrasound  seems  at  the  present  time  to  offer  the  most 
lucrative  potential  for  replacing  many  diagnostic  procedures  presently  using 
Ionizing  radiation  to  produce  an  Image,  this  appendix  Mill  deal  Mlth  Its 
characteristics. 

DIAGNOSTIC  ULTRASOUND 

This  modality  Mas  Introduced  Into  dfagnotlc  medicine  In  the  late  1940's 
but  was  relegated  to  a research  tool  until  the  late  1960's  when  a resurgence 
In  Its  use  In  clinical  diagnostic  medicine  was  made  possible  by  the  Invention 
of  the  Image  storage  tube.  To  become  familiar  with  this  Imaging  modality,  a 
brief  discussion  of  Its  use  In  diagnostic  radiology  follows. 

Ultrasound  Is  acoustic  energy  propagated  In  the  form  of  longitudinal  waves. 
Unlike  electromagnetic  waves  which  are  transverse  In  nature  and  can  travel  In 
a vacuum,  acoustic  waves  require  matter  for  propagation  and  may  be  viewed  as 
alternating  compression  and  rarefaction  of  the  propagating  medium  In  the 
direction  of  the  ultrasonic  beam.  Acoustic  frequencies  utilized  In  medical 
diagnosis  have  been  limited  to  the  range  from  l-15MHz,  values  far  above  the 
audible  range.  These  waves  travel  through  matter  with  a velocity  charact- 
1 st fc  of  the  medium;  the  average  value  for  tissue  Is  1540  meters  per  second. 
Hence,  the  acoustic  wavelength  In  tissue  Is  limited  to  the  range  from  1.5- 
O.lffin,  These  values  correspond  to  the  theoretical  limit  of  resolution  In 
acoustic  Imaging.  Proportionately  better  resolution  Is  achieved  by  using 
higher  frequencies,  but  the  depth  of  penetration  of  the  beam  decreases  as 
the  frequency  Is  Increased  and  a compromise  between  resolution  and  depth 
of  visualization  must  be  accepted. 

Pulse-echo  ultrasound  Is  the  most  conrnon  modality  employed  In  diagnosis. 

As  Its  name  Implies  a short  burst  of  acoustic  energy  at  a fixed  frequency 
Is  emitted  from  an  acoustic  transducer  Into  the  structure  to  be  examined. 

The  same  transducer  Is  used  as  a receiver  to  "listen"  to  the  return  echoes 
from  structures  within  the  body.  These  echoes  occur  at  tissue  interfaces 
within  the  body  and  are  displayed  as  voltage  pulses  on  an  oscilloscope. 

Since  the  arrival  time  of  an  echo  to  the  transducer  In  contact  with  the 
surface  Is  proportional  to  the  depth  of  the  Interface  beneath  the  surface, 
the  correct  spatial  relationship  of  echo  producing  Interfaces  will  be  pre- 
served on  the  display.  This  method  of  presentation  Is  the  so  called  "A- 
mode"  for  Amplitude  modulation,  a term  adopted  from  radar  terminology.  The 
echo  amplitudes  Increase  with  the  promlxlty  of  the  echo  producing  Interfaces 
to  the  transducer  and  the  disparity  of  tissue  density  on  either  side  of  the 
Interface.  In  pulse-echo  work,  the  amplitude  of  the  return  echo  Is  greatest 
when  the  Interface  Is  perpendicular  to  the  direction  of  travel  of  the  ultra- 
sonic beam.  Indeed,  If  the  angle  that  the  tissue  Interface  makes  with  the 
direction  of  the  beam  Is  too  great,  no  echo  will  be  recorded  for  that  Inter- 
face. 


As  alluded  to  above,  echoes  will  be  returned  to  the  transducer  If  there 
Is  a disparity  of  tissue  characteristics  on  either  side  of  the  Interface. 
These  characteristics  are  the  acoustic  Impedance  values  for  tissues  on  either 
side  of  the  Interface.  The  acoustic  Impedance  Is  the  produce  of  the  density 
and  the  velocity  of  sound  In  the  medium.  In  particular,  the  air-muscle 
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boundary  reflects  most  of  the  incident  acoustic  energy  leaving  little 
transmitted  energy  for  echo  producing  Information  beyond  this  Interface. 
Hence,  air  filled  body  cavities  present  difficult  structures  to  study 
ul trasonlcally. 


In  order  to  produce  two  dimensional  Images  of  structures,  some 
electronic  manipulation  of  the  A-mode  presentation  Is  necessary.  This 
begins  with  displaying  the  echoes  as  bright  dots  In  a line  (corresponding 
to  the  acoustic  beam  direction)  on  the  display.  The  brightness  of  the  dots 
are  proportional  to  the  amplitude  of  the  return  echoes,  and  the  display 
forms  the  so-called  B-mode  (Brightness-modulation)  presentation.  B-mode 
Is  not  used  alone  In  ultrasonic  Imaging  but  the  particular  manipulation  of 
the  echo  produced  dots  determines  the  type  of  scan.  , 

In  the  M-mode  (Motion-mode)  presentation,  the  bright  dots  are  swept 
across  the  display  face  such  that  moving  echoes  trace  a curved  path  during 
the  sweep.  The  display  may  be  "frozen"  on  a storage  oscilloscope  and 
photographed  for  Interpretive  analysis.  The  chief  application  of  M-mode 
operation  Is  In  cardiac  studies  where  valve  and  other  cardiac  motions  may 
be  displayed  and  analyzed  for  departures  from  normalacy.  The  diagnosis  of 
pericardial  effusion  Is  at-  many  institutions  using  M-mode. 

With  the  advent  of  good  coomerclal  scanning  equipment,  compound  B-mode 
scans  are  destined  to  be  the  most  frequently  utilized  ultrasound  examination 
because  they  produce  a direct  two-dimensional  map  of  Interfaces  In  the  body 
which  may  be  correlated  with  normal  cross  sectional . anatomy.  This  scanning 
technique  also  begins  with  the  basic  B-mode  presentation  or  a line  of  bright 
dots  on  the  display  corresponding  to  echo  producing  Interfaces  encountered 
within  the  body  by  the  ultrasonic  beam.  In  this  method  of  Imaging,  however, 
the  location  (position  and  angle)  of  the  acoustic  transducer  Is  electronically 
computed  and  displayed  on  the  oscilloscope  along  with  the  B-mode  presentation. 
As  the  transducer  Is  moved  across  the  body,  a new  set  of  8-mode  dots  will  be 
displayed  on  the  oscilloscope  In  a different  position.  In  this  way  a two- 
dimensional  map  of  acoustic  Interfaces  in  the  body  may  be  built  up  by 
constantly  changing  the  position  and  angle  of  the  transducer.  In  order  that 
Information  be  preserved  at  previous  transducer  positions,  the  Image  Is 
displayed  on  a storage  oscilloscope  and  subsequently  photographed  for  perm- 
anent recording.  Some  coupling  medium. be tween  the  transducer  face  and 
patients'  skin  Is  necessary  for  good  transmission  and  reception  of  the  ultra- 
beam.  Indeed,  without  this  coupling  medium,  the  first  Interface  encountered 
by  the  ultrasound  beam  Is  the  air-skin  Interface  which  returns  most  of  the 
ultrasonic  energy  back  to  the  transducer.  Coupling  gel  or  fotrtnon  mineral 
oil  are  good  coupling  media  applied  directly  to  the  skin. 

B-mode  scans  are  conmonly  made  by  moving  the  transducer  In  contact 
with  the  surface  of  the  body  along  transverse  or  saggltal  planes.  8y  ob- 
taining scans  at  1-2  cm  Intervals  In  these  planes,  three-dimensional  Infor- 
mation may  be  extracted.  In  contact  scanning,  one  has  freedom  In  positioning 
the  transducer  such  that  the  maximum  number  of  interfaces  are  Intercepted  in 
a perpendicular  direction  to  the  beam.  Non-contact  scans  are  less  common 
but  have  the  advantage  that  the  scanned  object  Is  held  rigidly  throughout 
the  scan  Improving  reproducibility  and  accuracy.  Water  Is  used  as  a coupling 
medium  In  non-contact  scans  and  the  motion  of  the  transducer  may  either  be 
of  linear,  sector  (sweeping  the  transducer  through  a given  angle)  or  a 
combination  of  these  motions. 
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One  of  the  disadvantages  of  compound  6-mode  scanning  1$  the  bl-modal 
presentation  of  the  echoes.  That  Is,  Independent  of  echo  strength  return- 
ing to  the  transducer  (receiver),  either  the  echo  Is  displayed  as  a dot  of 
constant  brightness  (at  Its  appropriate  position  In  the  Image)  or  It  Is 
not  displayed  at  all.  This  method  of  display  does  not  allow  subtle  grad- 
ations In  tissue  consistency  to  be  Imaoed.  Some  flexibility  Is  achieved 
In  adjusting  parameters  such  as  amplifier  gain  to  allow  more  or  fewer 
echoes  to  be  displayed.  8ut  the  bf -modal  presentation  Is  a consequence  of 
the  storage  oscilloscope  method  of  display.  Obviously,  more  Information 
Is  transferred  to  the  diagnostician  If  strong  echoes  are  displayed  brighter 
than  weaker  echoes  with  a range  of  brightness  extending  from  the  strongest 
to  the  weakest  echoes  present.  On  film,  the  echo  complexes  will  be  displayed 
as  varying  shades  of  grey. 

One  method  that  foreran  present  grey  scale  ultrasound  consisted  In  the 
elimination  of  the  storage  oscilloscope  and  the  substitution  of  a "real 
time"  oscilloscope  coupled  to  a camera  with  a long  (on  the  order  of  seconds) 
shutter  open  time.  The  "real  time"  oscilloscope  displayed  varying  brightness 
8-mode  dots  but  could  not  store  these  for  any  convenient  length  of  time. 

This  was  immaterial  since  the  shutter  of  the  camera  was  opened  at  the  begin- 
ning of  the  scan  and  the  film  Itself  became  the  storage  medium.  Hence,  a 
timed  exposure  during  the  length  of  the  scan  was  produced  preserving  a mmber 
of  shades  of  grey  In  the  Image.  Some  gradations  In  density  are  presented  by 
this  technique- -much  more  than  could  be  obtained  with  the  storage  oscillo- 
scope method  of  display.  However,  several  disadvantages  of  this  technique 
existed  and  It  did  not  come  Into  general  use.  It  was  not  until  the  Intro- 
duction of  the  storage  tube  or  scan  rate  converter  to  the  field  of  ultra- 
sonic imaging  that  this  tool  of  the  diagnostician  found  Its  present  position. 

Virtually  all  of  the  «irey  scale  ultrasonic  Images  are  presently  pro- 
ducing through  the  use  of  a unique  electronic  device  called  the  scan  rate 
converter  or  Image  storage  tube.  This  device  preserves  the  brightness  of 
the  B-mode  echoes  and  displays  them  In  good  fidelity  on  a conventional 
television  monitor  which  may  be  photographed  for  permanent  recording.  The 
Image  Is  built  up  (write  mode)  on  the  storage  element  of  the  scan  rate  con- 
verter tube  as  the  scan  proceeds.  Position  and  angle  Information  are  simul- 
taneously Input  to  the  horizontal  and  to  the  vertical  deflection  plates  on 
the  tube.  When  completed,  the  latent  Image  exists  on  this  sensitive  element 
In  the  form  of  elementary  electronic  charges.  The  Image  may  be  non-destruc- 
tlvely  extracted  (read  mode)  and  Input  to  a television  monitor.  This  image 
is  reproduced  on  the  monitor  screen  at  thirty  frames  per  second.  Hence  the 
name  scan  rate  converter.  In  present  generation  units,  the  Image  may  be 
displayed  as  It  Is  being  built  up  on  the  storage  tube  allowing  maximum 
flexibility  In  operator  control.  Contrast  and  latitude  across  the  image 
may  be  varied  with  controls  on  the  scan  rate  converteer  and  TV  monitor.  In 
practice,  these  control* are  set  at  a specific  level  and  contrast  arid  echoes 
and  through  use  of  the  TGC  (Time-Gain  Compensation)  control.  This  latter 
control  simply  removes  the  effect  of  strong  return  echoes  near  the  trans- 
ducer and  weaker  echoes  at  large  distances  from  the  transducer.  In  princi- 
ple, one  would  like  to  produce  strong  echoes  at  Interfaces  with  widely 
differing  acoustic  Impedances  on  either  side,  and  not  simply  from  the  fact 
that  the  echo  ws  produced  near  the  transducer  face.  The  TGC  control  enables 
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or*  to  amplify  those  echoes  occurring  at  greater  distances  fro*  the  trans- 
ducer proportionately.  In  doing  so,  the  echo  strengths,  manifested  as 
shades  of  grey  on  the  final  film  recording,  are  more  representative  of  the 
tissue  composition  in  the  body. 

In  sunwry,  some  of  the  methods  of  extracting  and  presenting  ultra- 
sonic Information  from  the  body  have  been  presented.  This  fertile  field  has 
progressed  to  the  point  that  pulse-echo  ultrasound  systems  are  In  routine 
use  In  major  Institutions  both  as  an  adjunct  to  other  diagnostic  modalities 
and,  frequently,  as  the  sole  method  of  extracting  useful  Information.  As 
the  technology  of  such  systems  becomes  more  refined  and  our  knowledge  of  the 
Interaction  of  acoustic  energy  with  matter  Increases,  the  future  holds  great 
promise  for  this  diagnostic  modality. 

The  cost  of  diagnostic  ultrasound  equipment  Is  low  compared  to  other 
radiology  equipment.  However  Its  use  Is  limited  to  only  a few  anatomical 
structures  amenable  to  ultrasound  diagnosis  and  cannot,  therefore,  be  viewed 
as  a modality  of  general  utility.  In  addition,  radiologists  and  radiologic 
technologists  are  only  recently  being  trained  In  the  use  of  this  equipment 
which  requires  considerable  skill  both  on  production  and  Interpretation 
aspects  of  the  Images.  Its  methodology,  however,  does  offer  a distinct 
advantage  over  Ionizing  radiation  Image  production  methods  since  the  data 
concerning  biological  damage  due  to  ultrasonic  energy  Indicates  no  measurable 
effects  at  diagnostic  Irradiation  levels  (less  than  10  milliwatts  per  square 
centimeter) . 

There  are  other  methods  of  utilizing  acoustic  energy  to  produce  diagnos- 
tic Images  but  these  are  presently  In  the  research  stage  with  little  clinical 
efficacy  demonstrated  at  present.  These  are  modifications  of  pulse-echo 
techniques  and  the  use  of  acoustic  holography  to  obtain  diagnostic  Images. 

One  method  has  potential  for  producing  viable  results  that  could  have  signi- 
ficant clinical  Impact  If  Initial  results  are  Indicators.  It  essentially 
uses  the  Image  reconstruction  method  of  computed  tomography  but  replaces  the 
x-ray  tube  with  an  ultrasound  transmitter  and  the  radiation  detectors  with 
acoustic  receivers.  Clinical  research  programs  utilizing  this  approach  are 
presently  In  progress  at  various  sites  across  the  U.S.  and  two  In  particular 
at  the  Mayo  Clinic  In  Rochester,  Minnesota,  and  the  University  of  Colorado 
Medical  Center  In  Denver,  Colorado,  have  exhibited  encouraging  results. 


Mr.  Rogers.  Thank  you  very  much,  Doctor,  we  appreciate  your 
testimony. 

Dr.  Carter. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

What  incentives  exist  in  the  marketplace  to  develop  improved 
safety  features  for  new  X-ray  machines? 

Dr.  Gowen.  At  the  present  time,  sir,  the  incentives  in  the  mar- 
ketplace as  they  presently  exist  are  minimal.  We  propose  that 
action  be  taken  to  develop  incentives  in  the  marketplace.  Part  of 
the  incentives  we  suggest  is  for  using  the  third-party  payers. 

Mr.  Carter.  Could  you  clarify  what  you  mean  by  that? 

Dr.  Gowen.  We  are  suggesting  there  is  a need  to  bring  incentives 
into  the  system.  That  there  should  be  a way  that  if  one  uses 
efficacious,  safe  practice,  that  one  receives  a return  for  that.  There 
should  be  an  incentive  in  the  system  for  it.  At  the  present  we 
recognize  there  is  no  incentive  in  the  system  that  at  least  from  our 
perspective  we  consider  to  be  effective. 

Mr.  Carter.  What  features  of  equipment  development  involve 
the  stiffest  competition?  The  speed  of  X-ray  equipment  or  timing 
features? 

Dr.  Gowen.  You  are  speaking  in  terms  of  specific  equipment 
development? 

Mr.  Carter.  Yes. 

Dr.  Gowen.  Sir,  I guess  I would  like  to  say  to  you  that  I am  not 
representing  the  manufacturers  group.  I feel  that  I am  more  in  a 
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position  to  discuss  science  and  technology.  Within  our  groups  we 
have  talked  about  developments.  Our  members  speak  not  as  corpor- 
ates of  the  IEBB,  nor  do  not  speak  to  us  as  manufacturing  groups, 
but  as  individual  engineers  and  scientists. 

. Dealing  with  our  members,  their  mqjor  concern  is  that  we  not 
waste  time  or  money  on  essentially  needless  whistles  and  bells.  In 
our  statement  we  mention  such  things  that  have  been  very  effec- 
tive, for  instance,  as  a result  of  the  1974  regulations,  equipment  for 
limiting  and  getting  proper  beam  widths^  covering  the  image  recep- 
tor have  been,  very  useful.  However,  some  of  tne  problems  with 
collimation  have  not  been  useful,  not  near  as  effective,  and  very 
costly. 

Mr.  Carter.  Thank  you  very  kindly. 

Mr.  Rogers.  How  difficult  is  it  to  include  in  equipment  so-called 
fail-safe  devices,  assuring  that  badly  maladjusted  equipment  would 
not  be  used? 

Dr.  Gowen.  With  today’s  technology,  sir,  that  is  rather  easy  to 
do. 

Mr.  Rogers.  Not  too  expensive? 

Dr.  Gowen.  And  not  too  expensive. 

Mr.  Rogers.  I wonder  why  it  has  not  been  done? 

Dr.  Gowen.  Sir,  I use  the  concept  of  today’s  technology.  When 
you  consider  where  we  have  been  over  the  years,  such  equipment 
has  been  very  expensive.  But  with  the  advent  of  microprocessors, 
and  some  of  the  new  electronics  that  exist  today  there  are  things 
that  can  be  done.  One  of  the  concerns  here,  sir,  is  that — and  I 
guess  when  I speak  in  terms  of  regulations,  there  are  pros  and 
cons — clearly  regulations  that  would  have  all  equipment  so  manu- 
factured tend  to  even  out  the  cost  of  development,  and  we  appreci- 
ate that  in  the  marketplace.  But  fail-safe  devices  alone,  if  that  is 
the  concern,  may  not  be  cost  effective.  There  is  5 to  10  percent 
retakes  on  Aims.  Fail-safe  concerns  on  films  would  take  care  of 
that  percentage,  maybe  2 or  3 percent  of  the  X-rays  used.  That  is  a 
significant  number  when  you  consider  the  total  amount.  Our  con- 
cern is  looking  at  the  cost  of  putting  on  a fail-safe  as  opposed  to  the 
greater  training  for  the  technologist  who  is  already  part  of  the 
system.  Training  may  be  a better  use  of  funds  as  opposed  to  simply 
putting  on  more  technology.  I am  not  telling  you  here  “Put  on 
greater  technology.”  Sure  we  can  do  it.  But  our  concern  is  more 
directed  at  how  we  spend  our  tax  dollars,  yours  and  ours,  as 
taxpayers. 

Mr.  Rogers.  Your  concern  is  that  the  regulations  may  be  dis- 
couraging technological  development  in  this  country? 

Dr.  Gowen.  Yes. 

Mr.  Rogers.  Particularly  with  X-ray?  How  is  that  exhibited? 

Dr.  Gowen.  It  comes  about  like  this:  We  are  concerned  about 
developing  X-rays  today  that  use  very  high  technology,  CT  is  per- 
haps the  best  example.  The  computer  tomographic  scanners  which 
use  much  of  the  concepts  and  ideas  that  were  developed  for  some  of 
the  deep-space  probes,  and  they  are  very  sophisticated  machines. 
The  development  of  those  machines  is  expensive.  This  is  a very 
rapidly  changing  technology.  It  has  been  in  existence  for  6 years. 
Within  these  6 years  we  are  already  looking  at  a new  vista,  a new 
forefront,  real-time  scanning.  A manufacturer  would  be  a little 
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reluctant  to  put  an  awful  lot  into  the  development  of  a new  ma- 
chine if  the  marketplace  were  going  to  change  suddenly  and  you 
would  not  recover  your  investment.  That  is  basically  the  way  the 
marketplace  looks  now.  If  you  further  add  the  aspect  of  more 
regulatory  change,  you  make  the  marketplace  skittish.  It  is  that 
point  that  I am  addressing.  There  is  a need  for  efficacious  regula- 
tions but  not  needless  regulations. 

Mr.  Rogers  But  may  I say,  too,  I think  you  may  find  regulation 
has  encouraged  new  development.  I am  not  sure  that  it  is  as 
negative  as  you  say.  Now,  I think  we  can  be  oppressive  at  times, 
but  I must  say  I doubt  if  we  would  have  much  effort  to  reduce 
exposure  levels  unless  there  were  some  regulations  to  bring  that 
about.  What  would  be  the  incentive  in  the  marketplace  to  reduce 
exposure  levels?  No  reason.  I do  not  see  any  incentive  to  do  that. 
As  a matter  of  fact,  it  might  be  better  because  you  will  have  to 
come  back  and  have  more  treatment. 

So  I must  say  I think  often  our  regulations  encourage  new  tech- 
nology. The  fact  that  we  want  to  reduce  exposure  is  encouraging 
1 ultrasound  right  now,  the  sonic  area;  that  is  coming  about  because 
of  concern  for  radiation,  so  I think  there  may  be  a counterbalance 
here.  I would  agree  with  you,  you  can  get  too  many  regulations. 
But  I think  there  may  be  untold  examples  of  where  regulations  are 
bringing  about  improvements,  as  a matter  of  fact,  even  reductions 
in  costs.  The  fact  that  we  are  now  considering  a cost  containment 
bill  has  pretty  much  brought  that  CAT  scanner  down  from 
$750,000  to  where  you  can  now  buy  them  for  less  than  $150,000.  In 
fact,  they  now  sell  them  even  just  a little  above  $100,000  because 
then  their  purchase  would  be  exempt  from  review  under  the  law. 
They  would  be  able  to  sell  as  many  of  them  as  they  want. 

Now  that  has  a positive  effect  on  saving  money  for  the  American 
public.  If  we  had  set  it  at  about  100,  instead  of  150,  I expect  they 
would  be  making  them  at  about  $90,000,  because  of  the  genius  of 
our  technology  and  the  people  who  make  it.  So  there  is  a counter- 
balance. I do  not  share  the  feeling  that  all  regulation — you  did  not 
take  that  position— but  we  do  often  hear,  "Oh,  it  is  the  regulations 
that  are  ruining  everything." 

That  is  not  always  true.  I am  sure  you  share  some  of  that. 

Dr.  Gowen.  Sir,  I am  glad  you  recognize  that  we  share  that, 
because  as  an  Institute  you  speak  of  our  dollars,  as  they  are  yours. 
Let  me  give  you  an  example  on  the  other  side.  For  instance,  in  the 
medical  device  regulations,  we  fmd  for  instance,  a developer  of  a 
small  catheter,  a very  special  one,  regulations  caused  the  market- 
place to  be  limited.  The  yearly  gross  was  $15,000.  The  cost  was 
$200,000  to  try  to  meet  the  Federal  regulations  involved.  Clearly 
the  man  could  not  afford  the  development  and  dropped  it.  It  was 
not  a broad  market.  Today  there  are  a few  CAT  scanners,  there  are 
. 500.  But  there  are  going  to  be  many,  many  more.  When  we  further 
develop  the  market,  the  price  will  become  lower  yet.  It  is  a chang- 
ing market.  There  will  be  new  developments  and  as  new  develop- 
ments come  out,  it  is  there 

Mr.  Rogers.  I must  say,  the  small  producer  has  problems  every- 
where, it  is  notjust  because  of  a medical-device  law. 

Dr.  Gowen.  That  is  correct. 

Mr.  Rogers.  We  do  not  even  have  the  old  family  grocer. 
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Dr.  Gowen.  I am  not  speaking  in  terms  of  medical  device  laws 
only.  I should  make  that  clear.  When  I speak  about  regulations,  I 
am  not  attacking  any  regulations  of  a group  or  this  committee;  it  is 
a trend.  There  must  be  a balance.  What  we  are  calling  for  is  there 
be  an  awareness  in  any  regulations  of  the  impact  to  be  felt,  that 
impact  may  be  pro  or  con. 

Mr.  Rogers.  I think  you  called  for  voluntary  certification. 

Dr.  Gowen.  Yes. 

Mr.  Rogers.  What  is  wrong  with  mandatory  certification? 

Dr.  Gowen.  Well,  mandatory  certification  or  licensing  exists  in 
many  areas,  and  clearly  a barber,  an  engineer,  a physician,  a 
lawyer  are  all  required  to  be  licensed. 

Mr.  Rogers.  Engineers  are  not  allowed  voluntary  certification. 

Dr.  Gowen.  Yes,  sir,  we  have  licensure,  by  every  State  in  this 
Union. 

Mr.  Rogers.  Should  we  allow  engineers  voluntary  certification? 

Dr.  Gowen.  Sir,  I think,  as  you  know  from  what  I have  given  you 
in  the  testimony  and  our  statement  that  we  very  much  support  the 
determination  of  competency  for  engineers. 

Mr.  Rogers.  You  want  to  be  sure  that  they  are  qualified  and 
that  the  public  may  depend  on  that  qualification.  Now,  should  we 
also  require  that  when  people  go  to  be  X-rayed,  they  may  depend 
on  that  operator  knowing  wnat  he  is  doing,  or  should  we  just  allow 
the  operators  to  make  that  decision  of  whether  they  want  tovolun- 
tarily  be  qualified  or  not? 

Dr.  Gowen.  Sir,  there  is  a point  that  I would  like  to  clarify. 

Mr.  Rogers.  All  right. 

Dr.  Gowen.  What  we  have  suggested  in  our  statement,  I would 
like  to  point  out  very  clearly  to  you,  is  that  we  are  calling  for  what 
we  term  engineering  tradeoff  studies  in  which  we  are  asking  to 
really  look  at  what  will  be  most  effective.  A balance  between  cost 
and  effectiveness.  We  recognize  that  in  calling  for  licensure  of 
radiological  technicians  even  with  phased  planning,  would  put  a 
tremendous  additional  burden  upon  the  health  care  system.  The 
point  we  are  raising  is  let’s  look  at  that  burden.  If  that  is  effective, 
then  do  it.  Perhaps  if  we  go  to  certification  and  look  at  the  ques- 
tion of  the  voluntary  standard  with  incentives  for  following  it 

Mr.  Rogers.  If  you  are  going  to  certify  them,  you  are  going  to 
certify  them.  It  is  going  to  cost  whether  you  do  it  the  voluntary 
way  or  just  require  it.  Whoever  is  going  to  have  to  teach  them,  or 
to  administer  the  certification.  I do  not  see  the  costs  are  going  to  be 
any  different.  How  is  the  process  going  to  have  to  be  paid? 

Dr.  Gowen.  There  is  a question  of  the  total  cost  to  the  system.  It 
is  possible  to  require  certification.  Ideally,  I think  it  would  be  great 
to  have  everyone  certified  at  the  lowest  cost  as  presented  in  our 
statement. 

Mr.  Rogers.  Here  is  the  other  cost  factor,  that  when  we  talk 
about  something  as  important  as  this,  what  is  the  cost  factor  to  the 
public  in  health- damage  if  that  operator  is  not  qualified? 

Dr.  Gowen.  We  agree.  We  agree  very  much,  and  share  your 
great  concern. 

Mr.  Rogers.  It  is  necessary  for  the  safety  of  a building  that  an 
engineer  is  licensed,  properly  trained. 

Dr.  Gowen.  We  are  talking  about  a very  great  concern. 
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Mr.  Rogers.  I think  I understand. 

Dr.  Gowen.  I would  like  to  make  it  very  clear  that  we  are  calling 
for  certification  to  establish  better  competency.  Yet,  I do  not  feel  at 
this  point  in  time  we  ought  to  conclude  that  licensure  is  necessary. 
We  are  calling  for  a tradeoff,  study  with  a concern  that  we  at  least 
have  certification. 

Mr.  Rogers.  What  are  you  trading  it  off  with?  I am  not  sure  I 
understand  that  tradeoff  when  it  involves  the  training  of  somebody 
who  can  affect  the  life  of  the  person  receiving  that  X-ray.  I would 
think  the  tradeoff  is  either  more  cancer  or  less  cancer  vis-a-vis  an 
unknowledgeable  operator  or  the  proper  operator.  I think  that  may 
be  the  tradeoff,  rather  than  mandatory  or  voluntary  certification. 

Dr.  Gowen.  The  tradeoff  is  not  that  one.  I agree  with  you  very 
much.  The  tradeoff  I address  is  whether  we  as  a health-oriented 
society  are  in  a position  to  mandate  the  cost  of  licensure  or  wheth- 
er we  can  achieve  the  same  goal  with  incentives  and  voluntary 
certification.  I do  not  address  the  question  of  whether  licensure  is 
good  or  bad. 

Mr.  Rogers.  I do  not  think  that  with  the  States  it  would  be  too 
much  of  a problem.  Anyhow,  I think  the  points  you  have  raised  the 
committee  will  go  into,  and  we  are  grateful  for  your  being  here  and 
letting  us  have  the  benefit  of  your  thinking.  Perhaps  we  will  be 
back  to  you. 

Dr.  Gowen.  We  very  much  would  like  the  opportunity  to  assist 
your  efforts,  and  we  are  very  much  appreciative  of  what  you  and 
the  committee  are  doing.  Thank  you  for  the  opportunity  for  being 
here. 

[Testimony  resumes  on  p.  1197.] 

[Responses  to  questions  submitted  by  the  subcommittee  follow:] 
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RESPONSES  BY 

THE  INSTITUTE  OF  ELECTRICAL  AND  ELECTRONICS  ENGINEERS 
TO  THE 

■SUBCOMMITTEE  ON  HEALTH  AND  THF  ENVIRONMENT 
QUESTIONS  ON  MEDICAL  AND  DENTAL  DIAGNOSTIC  X-RAYS 

COMMITTEE  (C)  I RISKS  TO  HUMAN  HEALTH 

Several  research  studies  have  emerged  In  the  last  few  years  which  suqqest  that 
the  risk  of  adverse  health  effects  resulting  from  exposure  to  low-level  Ionizing 
radiation  Is  significantly  greater  than  earlier  research  Indicated.  Several  Inde- 
pendent researchers*  Including  Arthur  Upton,  Director  of  the  National  Cancer 
Institute,  and  Edward  Radford,  Chairman  of  thefiatlonal  Academy  of  Sciences'  BE IR 
Committee,  have  told  the  Subcommittee  that  they  agree  with  this  conclusion. 

Question  1 WHAT  IS  YOUR  ASSESSMENT  OF  THESE  NEW  RESEARCH  FINDINGS? 

Answer  1: 

Although  the  risk  may  be  hiqher  than  Initially  thought,  no  direct  evidence 
exists,'  but  risk  factors  are  extrapolated  assuming  a linear  theory.  The  risk 
factors  are  probably  not  somatic  but  genetic  In  nature  and  If  proven  correct, 
could  affect  future  generations.  We  recommend  that  more  direct  evidence  at  the 
pertinent  x-ray  practice  parameters  can  be  obtained  to  more  knowledgeably  assess 
risks. 

Question  2 IF  LOW-LEVEL  IONIZING  RADIATION  PRESENTS  A SIGNIFICANTLY 

GREATER  HEALTH  RISK,  WHAT  ARE  THE  IMPLICATIONS  FOR  THE 
MEDICAL  AND  DENTAL  USE  OF  X-RAYS? 

Answer  2: 

It  Is  Imperative  (If  this  Is  found  to  be  the  case)  that  the  medical  and 
dental  users  of  Ionizing  radiations,  the  most  frequent  users  of  radiation  in  this 
country,  apply  only  that  amount  of  radiation  to  extract  the  information  for  the 
diagnosis. 

A common  practice  in  dentistry  Is  to  take  a set  of  x-rays  for  all  patients 
even  If  a current  set  is  available.  While  such  a practice  Is  justified  as 
ensuring  a current  patient  profile.  It  does  lead  to  the  production  of  more  x-ray 
exposure  than  might  be  required  by  the  specific  complaint. 
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Question  3 IE  THESE  FINDINGS  ARE  VALID,  WOULD  YOU  RECOMMEND  ANY  CHANGES 

IN  THE  KAY  DIAGNOSTIC  X-RAYS  ARE  USED  BY  THE  MEDICAL  AND 
DENATL  PROFESSIONAL?  IF  SO.  PLEASE  EXPLAIN. 

Answer  3: 

Better  training  and  good  equipment  will  be  the  most  effective  method  of  con- 
trolling patient  and  personnel  expsores  In  diagnostic  x-ray  examinations. 

In  addition  to  those  who  build  and  those  who  operate  x-ray  equipment,  con- 
tinuing education  Is  most  essential  for  the  radiologists  and  physicians  who  use 
the  resultant  Images.  Such  education  should  Include  the  extension  of  the  practi- 
tioners knowledge  of  the  benefit  to  cost  trade  off  for  the  patient  with  each  addi- 
tional x-ray  exposure.  Support  should  be  given  to  proqrams  to  develop  educational 
packages  to  help  acquaint  radiologists  with  the  potentials  for  greater  use  of  the 
computed  tomographic  scanner. 

There  are  various  estimates  of  the  number  of  x-ray  Images  produced  In  excess 
of  those  required  for  a proper  diagnosis.  A recent  study  by  the  BRH  (12)  shows 
that  from  5 to  10  percent  of  the  x-rays  must  be  retaken,  largely  due  to  technique 
and  operator  reasons.  An  additional  unknown  number  of  x-rays  are  taken  to  Insure 
that  every  measure  possible  has  been  employed  to  make  a thorough  diagnosis  In 
these  times  of  Increasing  malpractice  expense.  Other  x-rays  are  ordered  to  confirm 
a questionable  diagnosis  where  more  conservative  treatment  might  negate  the  need 
for  such  x-rays. 

An  underlying  consideration  seems  to  be  the  low  cost  and  convenience  of  a 
conventional  x-ray.  It  Is  easy  to  see  how  one  more  x-ray  requiring  a few  seconds 
of  time  and  little  materials  could  be  considered  as  a high  benefit  payoff  with 
only  minimal  cost.  Such  practlcles  assume  that  the  cost  of  radiation  exposure  Is 
largely  negligible,  but  until  pertinent  data  on  the  risks  from  low-levels  of 
Ionizing  radiation  are  developed,  this  assumption  may  no  lonqer  be  valid.  Taking 
one  film  plate  at  a t<me,  the  radiation  exposure  could  be  negligible  when  com- 
pared with  the  benefits  of  a speedy  diagnosis.  However,  when  one  considers  the 
total  aggregate  expense,  each  additional  x-ray  must  be  closely  evaluated  to  deter- 
mine the  patient  benefit  In  comparison  to  the  patient  exposure  risk. 

We  encourage  radiological  professionals  to  carefully  consider  modifying  the 
current  procedure  of  automatically  ordering  all  views  In  a diagnostic  series  when 
It  may  be  feasible  to  make  a positive  diagnosis  with  far  fewer  exposures.  Such  a 
procedure  would  expose  the  patient  to  the  minimal  number  of  x-radlatlons  consistent 
with  an  adequate  diagnosis,  rather  than  simply  apply  a uniform  examination  schedule 
for  all  patlentsT  Thus,  as  soon  as  a positive  diagnosis  Is  made,  the  patient  would 
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no  longer  besut>j*cted  to  additional  radiation  exposure.  If  upon  examination  of 
such  a survey  film,  a negative  diagnosis  Is  detectedk  then  additional  views  could 
be  taken  to  verify  the  negative  diagnosis  or  arrive  at  a positive  conclusion. 

This  "trade-off"  approach  makes  many  assumptions,  ranglnq  from  the  existence 
of  a positive  diagnosis  x-ray  view  to  the  availability  of  adequately  trained 
personnel  to  perform  the  procedure.  Clearly,  the  all  views  for  all  persons  approach 
Is  simple, even  though  It  may  produce  redundant  and  thereby  potentially  needless  Infor- 
mation. This  approach  Is  optimized  for  the  technicians  and  radiologists  and  not 
always  the  patient. 

Also,  x-ray  procedures  to  “rule  out”  disease  and  the  practice  of  obtaining 
studies  at  one  time  of  the  day  with  Interpretation  later  In  the  day  (or  on  the 
subsequent  day)  may  required  re-evaluatlon  in  consideration  of  mlnimlzlnq  patient 
radiation  exposure  rather  than  maximizing  the  efficiency  of  the  x-ray  department. 

Question  4 THE  FOOD  AND  DRUG  ADMINISTRATION  HAS  ESTIMATED  THAT  30*  OF  ALL 

DIAGNOSTIC  X-RAY  PROCEDURES  ARE  UNNECESSARY.  DO  YOU  BELIEVE 
THIS  ESTIMATE  IS  TOO  HIGH,  TOO  LOW,  OR  ABOUT  RIGHT?  IF  YOU 
DISAGREE  WITH  FDA,  WHAT  IS  YOUR  ESTIMATE?  ~ 

Answer  4: 

If  the  30X  figure  Includes  excessive  films  due  to  the  practice  of  all  views 
for  all  patients,  "retakesH  due  to  technician  error,  examinations  that  do  not 
contribute  to  the  health  management  of  the  patient,  or  to  faulty  equipment,  the 
figure  may  be  correct  or,  indeed,  a bit  low. 

Question  5 WHAT  PERCENTAGE  OF  THE  X-RAY  PROCEDURES  ADMINISTERED  EACH  YEAR 

IN  THIS  COUNTRY  WOULD  YOU  ESTIMATE  RESULT  IN  RADIATION  EXPOSURE 
LEVELS  WHICH  ARE  HIGHER  THAN  NECESSARY? 

Answer  5: 

The  percentage  of  x-ray  procedures  performed  by  competently  trained  radiolo- 
gists and  radiologic  technologists  that  result  in.hiqher  than  necessary  patient 
exposure  Is  small,  probably  In  the  ranqe  from  5-10X.  However,  the  NEXT  data 
developed  by  the  Bureau  of  Radiological  Health  Indicate  that  x-ray  procedures  per- 
formed by  non -radiologists , result  in  a large  percentage  of  higher  than  necessary 
patient  exposures.  For  example,  It  was  found  that  the  average  chiropractor  uses 
an  x-ray  beam  size  40X  larger  than  necessary,  the  average  general  practitioner  uses 
an  x-ray  beam  some  three  times  larger  than  necessary  for  chest  x-rays,  and  a third 
of  all  dentists  surveyed  probably  expose  their  patients  to  twice  as  much  radiation 
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as  required  for  a satisfactory  Image.  Most  operators  of  diagnostic  x-ray  equipment 
do  not  know  the  level  of  radiation  exposure  patients  are  recelvlnq  In  exams, 
except  to  tell  the  patient  that  "It's  low  and  not  to  worry  about  It".  Additionally, 
with  30  to  50  percent  of  the  radiological  technicians  presently  functioning  with 
little  or  no  formal  training  In  the  proper  techniques  of  minimizing  patient  exposure 
to  radiation,  we  must  conclude  that  at  least  one-fourth  to  one-third  of  all  x-ray 
procedures  result  In  higher  than  necessary  patient  exposure  to  extract  the  required 
diagnostic  Information. 

* 

Question  6 WHAT  FACTORS  OR  INFLUENCES  LEAD  TO: 

(A)  UNNECESSARY  X-RAYS? 

(B)  UNNECESSARILY  HIGH  RADIATION  EXPOSURE? 

Answer  6: 

(A)  UNNECESSARY  X-RAYS? 

Unnecessary  x-rays,  as  discussed  In  the  questions  above,  are  a result  of  a 
number  of  factors: 

1.  Poorly  or  Inadequately  trained  operators  of  radiologic  equipment. 

Z.  The  practice  of  defensive  medicine. 

3.  The  practice  of  "all  views  for  all  patients"  regardless  of  the  symptoma- 
tology for  medical  and  dental  practitioners  who  are  not  specialized  In 
radiology. 

4.  Retakes  as  a result  of  poor  technique  or  faulty  equipment. 

(8)  UNNECESSARILY  HIGH  RADIATION  EXPOSURE? 

Unnecessarily  high  patient  radiation  exposure  Is  the  result  of: 

1.  Poorly  or  Inadequately  trained  equipment  operators. 

2.  Radiologic  device  operators  who  are  inadequately  trained  In  the  dangers 
of  excessive  radiation  to  patients. 

3.  Faulty  equipment. 

4.  X-ray  over  exposure  coupled  with  film  underdevelopment. 

5.  Ignorance  of  patient  radiation  exposure  levels  utilized. 

6.  Ignorance  or  confusion  In  patients  concerning  the  dangers  of  radiation 
exposure. 

Question  7 ARE  THERE  ANY  INCENTIVES  FOR  A PHYSICIAN,  DENTIST,  CLINIC, 

HOSPITAL  OR  TECHNOLOGIST  TO  REDUCE  THE  EXPOSURE  ADMINISTERED 
IN  EACH  X-RAY? 
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Answer  7: 

At  present,  save  the  professional  Integrity  of  the  radiological  profession- 
als, there  are  no  effective  Incentives. 

In  the  tradeoff  or  sensitivity  study  of  the  x-ray  diagnostic  system.  It  Is 
clear  that  there  Is  a high  benefit  to  cost  payoff  (Including  the  cost  of  unnec- 
essary radiation  exposure)  if  additional  training  and  continued  education  Is  devel- 
oped for  the  operators  of  diagnostic  x-rays  systems. 

He  recommend  that  a joint  effort  be  Initiated,  with  Industry,  the  hospitals, 
the  professional  socleltles,  and  the  government  joining  forces  to  develop  a training 
program  reaching  all  corners  of  our  country.  The  IEEE  through  Its  many  member 
technical  societies  stands  ready  to  assist  In  such  a program.  Ideally  the  Imple- 
mentation of  such  a health  training  service  could  be  accomplished  under  the  aegis 
of  the  state  health  agencies.  The  federal  government.  In  cooperation  with  the 
third  party  payees,  could  provide  an  Incentive  for  those  hospitals,  clinics,  and 
radiological  services  that  avail  themselves  of  such  training.  The  professional 
societies  could  assist  In  the  preparation  and  continued  updating  of  the  materials. 
Potential  delivery  techniques  range  from  the  use  of  educational  television,  with 
the  resultant  secondary  effect  of  an  informed  public  (over  27  percent  of  the  adult 
population  Is  familiar  with  the  characters  used  In  daytime,  school-aged,  educational 
television),  to  home  study  audio-visual  materials,  conferences,  and  workshops. 

In  addition  to  providing  an  Incentive  system  through  payments  to  the  care  pro- 
viders for  encouraging  these  operators  to  participate  in  such  training,  aerogram 
of  certification  and  recertification  of  competency  is  essential.  While  It  Is  clear 
that  the  Federal  government  could  legislate  that  such  certification  Is  required  of 
all  persons  who  operate  radiological  devices.  It  Is  equally  clear  that  such  legis- 
lative action  would  not  receive  enthusiastic  support  from  radiation  technologists 
and  hospitals  Involved.  Perhaps  a more  acceptable  approach  would  be  to  provide  for 
voluntary  certification  rather  than  mandatory  licensing.  Such  certification  could 
serve  as  a basis  of  fee  authorization  and  payment  to  the  health  care  providers. 

Such  incentives  might  take  the  form  of  preferential  third  party  and  governmental 
payment  schedules  for  organizations  that  continue  to  improve  their  diagnostic  Imaging 
services  In  a manner  to  promote  better  patient  care  along  with  reductions  in  the 
exposure  to  radiation  and  the  cost  per  procedure. 

Question  8 DO  PHYSICIAN  AND  DENTIST  EDUCATION  PROGRAMS  INCLUDE  SUFFICIENT 

INFORMATION,  TRAINING  AND  TESTING  ON  THE  APPROPRIATE  USE  OF  X-RAYS 
AND  THE  HEALTH  RISKS  ASSOCIATED  WITH  THE  UNNECESSARY  USE  OF,  OR 
OVEREXPOSURE  TO,  DIAGNOSTIC  X-RAYS? 
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Answer  8: 

The  general  practitioner  and  other  non- radiologic  physician  specialities 
that  perform  routine  radiographic  examinations  {such  as  orthopedic  surgeons,  etc.) 
Include  only  sparse  training  In  radiologic  diagnosis.  The  basic  principles  of 
radiation  and  radiation  protection  training  are  found  In  a minute  fraction  of 
medical  school  curricula.  More  should  be  done,  however,  within  most  medical 
school  curricula,  no  time  slots  are  available  for  such  training.  Continuing  educa- 
tion is  most  essential  for  the  radiologists  and  physicians  who  use  the  resultant 
Images.  Such  education  should  Include  the  extension  of  the  practitioners  knowledge 
of  the  benefit  to  cost  trade  off  for  the  patient  with  each  additional  x-ray  exposure. 
Support  should  be  given  to  programs  to  develop  educational  packages  to  help  acquaint 
radiologists  with  the  potentials  for  greater  use  of  the  computed  tomographic  scanner. 

Such  training  programs  are  especially  Important  as  the  radiologist  moves  from 
conventional  techniques  to  those  available  with  the  computed  tomographic  scanners. 

Now  is  the  time  to  provide  for  the  development  of  educational  packages  for  the 
transition  from  both  conventional  x-ray  equipment  and  present  scanners  to  realtime 
scanning  techniques.  The  computed  tomographic  Impact  to  date  has  represented  a 
completed  revolution  In  the  procedures  of  how  diagnostic  Imaging  procedures  are 
performed.  The  availability  of  realtime  computed  tomography  promises  an  even  greater 
revolution  with  even  more  efficient  uses  of  x-rays  to  provide  better  diagnoses  with 
dynamic  studies. 

Dentists, receive  somewhat  greater  exposure  in  their  training  to  radiographic 
Imaging  and  procedures  Involving  the  use  of  radiation  but  their  training  Is  lacking 
in  the  health  related  risks  to  x-ray  overexposure.  Frankly,  this  area  Is  only  now 
being  recognized  as  an  area  of  concern  to  the  entire  medical  ccxminity  where  pre- 
viously, only  low  health  risk  was  associated  with  diagnostic  radiologic  procedures. 

The  IEEE  supports  and  recommends  passage  of  the  Senate  Bill  S.2388  sponsored 
by  Senators  Packwood,  Javlts,  and  Nelson,  and  the  House  of  Representatives  Bill 
HR-111590  sponsored  by  Representative  Steiger  for  the  exclusion  of  employer  educa- 
tional assistance  from  the  gross  income  of  employees  for  tax  purposes.  Clearly, 
the  passage  of  such  legislation  Is  vital  to  the  development  of  effective  educational 
program. 


PROPOSED  COMMITTEE  FINDINGS 

For  the  purpose  of  answering  the  following  questions  assume  that  as  a 
result  of  these  hearings  Congress  finds  that: 
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(a)  There  Is  a reasonable  probability  that  low-level  Ionizing  radiation 
presents  a more  slgnlfcant  health  risk  than  previously  believed; 

(b)  The  greatest  portion  of  man-made  Ionizing  radiation  exposure  to  the 
public  results  from  dlganostlc  x-rays; 

(c)  A significant  part  of  the  medical  and  dental  diagnostic  radiation  admin- 
' Istered  each  year  Is  unnecessary  by  reason  of  the  x-ray  Itself  being 

unnecessary,  the  procedure  being  poorly  administered,  or  the  equipment 
or  material  being  defective  or  out  of  adjustment. 

What  recommendations  do  you  have  for  reducing  the  Incidence  of  unnecessary 
diagnostic  x-rays?  For  Instance  would  you  recoemend  any  of  the  following: 

Question  9..  CHANGES  IN  THE  MEDICAL  EDUCATION  SYSTEM? 

Answer  9:  ~~ 

Several  changes  In  the  medical  education  system  can  have  a significant  Impact 
on  the  reduction  of  patient  radiation  exposure.  Introductory  courses  covering  med- 
ical uses  of  radiation,  their  health  risks  and  benefits  and  radiation  protection  for 
personnel  and  patients  should  be  mandatory  In  the  medical  school  curricula.  It  Is 
true  that  not  all  medical  students  will  pledge  radiology  as  a speciality  In  their 
residency  training  but  they  will  find  themselves  referring  patients  for  radiologic 
procedures  and  In  doing  so,  they  should  have  at  least  rudimentary  knowledge  of  the 
operating  procedures  of  a radiology  department  that  can  be  discussed  with  their 
patient  as  the  primary  care  physician.  If  this  1$  not  accomplished  and  the  assumed 
findings  of  this  conmittee  are  valid,  there  could  be  Instances  (as  has  already  been 
experienced  In  the  "backlash1*  against  mammography  where  women  with  breast  symptoms 
are  not  being  referred  for  x-ray  examination)  In  which  patients  will  not  be  referred 
for  the  x-ray  procedure  out  of  fear  or  Ignorance. 

In  this  same  vein,  the  education  of  dentists,  radiologists,  and  radiologic 
technologists  should  Include  more  of  the  health  risks  associated  with  x-ray  pro- 
cedures. The  Institute  supports  programs  designed  to  produce  Tnformed  public  con- 
cerning these  matters. 

Question  10  - CHANGES  IN  FINANCING  OR  REIMBURSEMENT  FOR  DIAGNOSTIC  X-RAYS? 

Answer  10: 

We  recommend  a program  of  financial  Incentives  be  developed.  Specifically, 
such  a program  of  Incentives  be  applicable  to  those  who  make  Improvements  to  reduce 
the  exposure  of  patients  to  needless  radiation.  We  recommend  the  Immediate  con- 
vening of  a panel  of  knowledgeable  experts  from  the  areas  of  health  care  delivery, 
finance,  government,  and  engineering  to  propose  a program  of  Incentives.  We 
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reconmend  that  such  a program  of  Incentives  be  aimed  toward  rewarding  those  users 
of  radiologic  devices  will  reduce  exposure  of  patients  to  radiation  through  Improve- 
ments of  radiologic  equipment  and  radiologic  techniques.  We  do  not  recommend  that 
such  necessary  Improvements  be  simply  directed  through  legislative  means  but  rather 
that  the  reimbursement  and  federal  aid  system  be  tailored  to  provide  Incentives  for 
those  who  choose  to  Improve  their  radiological  services  through  training,  certifica- 
tion, good  practice,  and  responsive  equipment  improvement. 

I encourage  the  committee  to  urge  the  cognizant  federal  agencies  to  convene  a 
study  panel  with  broad  representation,  including  that  of  engineering  and  the  x-ray 
research  and  development  coomunity,  to  establish  reasonable  goals  and  objectives  for 
the  continued  Improvement  of  x-ray-equipment  and  procedures.  Such  a panel  should 
also  be  charged  with  the  development  of  Incentives  to  encourage  the  improvement  in 
both  equipment  and  operational  procedures.  The  IEEE  is  ready  to  support  such  a 
study  panel.  An  Important  consideration  in  the  formulation  of  such  a panel  Is  the 
assurance  of  knowledgeable  engineering  participation. 

Such  Incentives  might  take  the  form  of  preferential  third  party  and -governmental 
payment  schedules  for  health  care  organizations  that  continue  to  Improve  their 
diagnostic  imaging  services  in  a manner  to  promote  better  patient  care  with  a re- 
duction in  patient  exposure  to  radiation  and  the  cost  per  procedure. 

Question  11  --  GUIDELINES  AS  TO  WHEN  X-RAYS  ARE  AND  ARE  NOT  APPROPRIATE? 

Answer  H: 

Guldleines  have  already  been  developed  by  the  professional  organization  repre- 
senting radiologists  in  several  areas  pinpointing  when  x-rays  are  and  are  not  appro- 
priate. For  example,  the  x-ray  procedure  to  determine  whether  an  impending  mother's 
pelvi  structure  was  capable  of  allowing  delivery  of  the  term  baby  unharmed,  called 
pelvimetry,  was  deemed  unnecessary  in  most  cases  and  recommendations  were  made 
against  its  routine  use  by  these  professional  organizations.  There  are  many  other 
examples  of  guidelines  such  as  this  being  published  by  the  professional  organizations 
representing  radiologists  across  the  country.  We  believe  this  approach  to  the  devel- 
opment of  guidelines  by  responsible  professional  practitioners  Is  fundamental  to  the 
delivery  of  quality  health  care.  We  encourage  the  development  of  guidelines  for 
good  practice  In  the  use  of  x-rays  for  diagnosis  with  particular  emphasis  on 
questionable  or  difficult  diagnoses  for  which  the  absence  of  such  guidelines 
encourages  the  physician  to  order  a radiologic  evaluation  as  protection  against  a 
future  claim  for  damages  because  x-rays  **re  not  ordered.  Additionally,  we  encourage 
radiological  professionals  to  develop  guidelines  for  new  techniques  for  confirming 
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diagnoses  without  simply  reverting  to  the  normal  practice  of  exposing  the  patient  to 
all  views  of  a standard  procedure  when  a more  conservative  approach  as  described  In 
OUr  statement  to  the  committee,  would  result  In  a positive  diagnosis  with  lower 
exposure  of  patients  to  needless  radiation. 

Question  12  - GUIDELINES  ON  OPTIMUM  EXPOSURE,  FILM  AND  DEVELOPING 

TECHNIQUES? 

Answer  12: 

As  Indicated  In  our  prepared  statement,  we  strongly  encourage  the  preparation 
of  guidelines  by  responsible  radiologic  professionals.  However,  guidelines  will  not 
substitute  for  the  adequate  training  of  radiologic  personnel.  Unfortunately,  guide- 
lines all  too  often  are  used  as  substitutes  for  adequate  training.  A guideline  only 
has  meaning  when  It  is  used  by  a trained  radloloqic  equipment  operator.  Maximum 
emphasis  should  be  placed  on  the  training  of  operators  first  and  the  development  of 
guidelines  for  such  trained  operators.  Secondly  it  would  be  a mistake  to  simply 
develop  guidelines  without  providing  adequate  training  for  users  of  the  equipment 
referred  to  by  such  guidelines. 

Question  13  --  PUBLIC  AND  PATIENT  EDUCATION  AND  INFORMATION  PROGRAMS  ON 

APPROPRIATE  USE  OF  X-RAYS  AND  THE  NEED  TO  AVOID  UNNECESSARY 
EXPOSURES? 

Answer  13: 

In  our  prepared  statement  we  strongly  urge  development  of  educational  programs 
wh-ich  will  acquaint  the  American  public  with  the  dangers  of  needless  exposure  to 
radiation.  We  emphasize  the  training  of  practitioners  and  radiologic  technicians. 

Such  training  can^ be  provided  through  a multiplicity  of  delivering  procedures 
including  home  study  materials,  conferences,  workshops,  and  tutorial  articles.  In 
our  statement  we  have  emphasized  the  national  system  of  public  television  in  combina- 
tion with  those  educational  Institutions  offering  educational  television  courses 
provides  a unique  opportunity  for  educating  both  the  health  delivery  care  professionals 
and  the  American  public.  As  mentioned  in  our  statement,  public  television  is  widely 
used  In  elementary  and  secondary  school  programs  throughout  the  nation  today.  It  has 
been  found  that  over  27  percent  of  the  adult  population  readily  identify  the  characters 
of  such  children  related  television  programs.  Such  public  awareness  of  the  dangers 
of  ionizing  radiation  came  through  exposure  to  course  material  prepared  for  health 
care  professionals  and  para-professionals  would  go  a long  way  toward  reducing  the 
exposure  of  patients  to  ionizing  radiation. 
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Question  14  — ELIMINATION  OF  ROUTINE  SCREENING  PROGRAMS  OR  ROUTINE 

PRE-HOSPITAL  AOMISSION  X-RAYS? 

Answer  14: 

Each  screening  program  should  be  evaluated  for  both  Its  benefits,  goals  and 
associated  risks.  In  this  sense,  routine  screening  programs,  unless  deemed  "risk- 
less", should  be  discouraged.  Routine  pre-hospital  admission  x-rays,  with  no 
Indicated  symptomatology  indicated,  should  be  discouraged.  Special  efforts  should 
be  made  to  modify  the  all  views  for  all  patients  approach  to  screening  and  diagnosis. 

Question  15  - DEVELOPING  A SYSTEM  BY  WHICH  COPIES  OF  X-RAY  FILMS  COULD  BE 

PROVIDED  TO  PATIENTS  OR  TO  SUBSEQUENT  PHYSICIANS  OR  DENTISTS? 

Answer  15: 

The  pros  and  cons  of  providing  copies  of  x-ray  films,  medical  charts,  etc., 
to  patients  or  subsequent  physicians  or  dentists  have  been  debated  and  the  issues 
are  complex.  However,  as  a means  of  lowering  unnecessary  radiation  exposure,  we 
support  the  practice  of  providing  such  copies  of  tests  to  patients,  realizing  that 
new  examinations  may  be  necessary  In  some  cases.  The  old  tests,  however,  could 
be  beneflcally  used  as  baseline  data  for  new  studies. 

Question  16  — ARE  THERE  ALTERNATIVE  DIAGNOSTIC  PROCEDURES  AVAILABLE  WHICH 

ARE  AS  USEFUL  OR  MORE  USEFUL  THAN  X-RAYS? 

Answer  16: 

In  the  January  1978  Issue  of  the  IEEE  Spectrum,  R.  Jurgen  reviewed  the  current 
status  of  ultrasound  and  other  non-ionizing  radiation  diagnostic  Imaging  modalities. 

The  production  of  Images  through  the  use  of  ultrasound  energy  provides  a means  for 
statls  and  realtime  visualization  of  Internal  organs.  However  at  the  present  time, 
the  image  quality  attainable  Is  somewhat  Inferior  to  that  obtained  by  x-rays. 
Additionally,  the  ultrasonic  technique  Is  highly  dependent  on  the  experience  and 
capabilities  of  the  operator  for  success. 

Research  must  continue  to  sharpen  the  beam  width,  to  better  handle  scattering 
from  tissue  Interfaces,  and  to  more  clearly  understand  the  changes  introducing  ultra- 
sonic radiation  Into  the  tissues  of  the  body.  There  is  an  easily  developed  theory 
that  says  that  all  external  energy  Is  destrlmental  to  body  tissues.  Carried  to  the 
extreme,  this  theory  would  have  us  all  placed  in  rooms  where  the  temperature,  sound 
level,  electromagnetic  environment,  and  even  the  atmospheric  conditions  are  controlled. 
But  more  practically  It  seems  apparent  that  there  Is  a level  around  which  our  bodily 
systems  can  tolerate  the  Introduction  of  certain  energies  without  dlstrublng  the 
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functional  equilibrium  of  the  body  tissue.  The  effects  of  ultrasonic  energy  are 
under  evaluation  and  It  appears  that  levels  of  energy  normally  associated  with 
ultrasonic  diagnostic  equipment  1$  below  the  level  of  the  accepted  tissue  dosage 
threshold. 

The  attraction  of  thermography  Is  that  the  measurement  1$  made  using  Inherent 
body  energy  and  thus  Is  a passive  technique.  Thermography  has  become  a popular 
dlagnotlc  tool  for  the  evaluation  of  disorders  that  create  surface  localized  hot 
regions.  Thermography  has  been  applied  to  the  examination  of  the  breast  with  mixed 
results. 

Improvements  In  the  techniques  and  Instrumentation  are  essential  If.  this  pro- 
cedure is  to  find  adoption  In  diagnostic  Imaging.  However,  the  passive  thermographic 
technique  has  Inherent  limitations  in  the  Image  resolution  possible.  First,  the 
thermal  energy  produced  by  a disorder  must  be  conducted  to  the  surface  of  the  skin 
In  a manner  that  will  facilitate  Identification  of  the  disorder.  Additionally,  the 
sensitivity  of  the  detectors  must  be  further  Improved  to  more  clearly  delineate  the 
outline  of  the  disorder  under  study. 

A major  attraction  of  the  thermographic  techniques  Is  their  inherent  suitability 
to  programs  of  mass  screening.  With  additional  research  and  development  they  may 
reach  that  desired  goal. 

Technologies  are  evolving  to  produce  diagnostic  Images  using  ultrasound  and 
thermographic  techniques.  While  useful  in  many  types  of  diagnosis  today,  considerable 
research  and  development  Is  necessary  before  the  technology  will  be  advanced  to  the 
point  of  significantly  replacing  Ionizing  radiation  as  a diagnostic  Imaging  technique. 
Research  and  development  funds  are  essential. 

Question  17  --  TO  WHAT  EXTENT  DOES  MALFUNCTIONING  EQUIPMENT,  POORLY 

ADJUSTED  EQUIPMENT,  CONTRIBUTE  TO  THE  INCIDENCE  OF  UNNECESSARY 
DIAGNOSTIC  X-RAYS  (FOR  INSTANCE,  REQUIRING  "RETAKES")? 

Answer  17: 

In  a study  published  In  1975,  the  "retake"  rate  due  to  all  causes  was  esti- 
mated at  5-6X  at  two  large  hospitals.  Other  studies  have  estimated  the  retake  rate 
as  high  as  10X,  again  from  all  causes,  malfunctioning  equipment  being  only  one  of 
the  parameters  affecting  "retakes".  It  may  be  estimated  that  only  1-2X  of  the  retakes 
could  be  attributed  to  faulty  or  poorly  adjusted  equipment.  By  equipment  one  should 
Include  not  only  the  radiographic  unit  but  the  automatic  film  processor  also,  since 
the  greatest  cause  of  "retakes"  In  virtually  all  of  the  studies  was  rooted  in 
incorrect  film  density  or  contrast. 
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Question  18  ~ WOULD  IMPROVEMENTS  IN  EQUIPMENT  DESIGN  REDUCE  THIS  PROBLEM? 

Answer  18: 

Yes,  definitely.  However,  even  though  technology  exists  to  perform  diagnostic 
radiology  with  all  encompassing  safeguards,  the  cost  of  this  approach  must  be  analyzed 
and  balanced  against  the  returns  achieved  with  better  operator  training  coupled  with 
a more  Informed  public. 

I urge  this  coanlttee  to  recoimwnd  the  adoption  of  acautlous  posture,  a questioning 
posture,  an  evaluative  posture  concerning  the  promulgation  of  additional  regulations 
that  could  stlffle  the  development  of  new  equipment  and  procedures  providing  better 
health  care  delivery.  I encourage  the  committee  to  call  for  a careful  evaluation  of 
the  Impact  of  the  1974  and  1976  diagnostic  radiation  device  and  medical  device  regula- 
tions. Not  only  the  impact  in  dollars,  but  the  real  Impact  In  delivering  the  most 
efficacious  care  to  the  patient.  I encourage  to  the  committee  to  call  for  the  appoint- 
ment of  a "blue  ribbon"  panel  of  engineersand  medical  scientists  to  evaluate  the  costs 
and  benefits  of  all  proposed  and  existing  health  device  regulations.  There  Is  an  urgent 
need  for  an  Independent  panel  to  make  what  we  in  engineering  call,  a "trade-off"  study, 
which  Is  an  Indepth  evaluation  of  the  Impact  of  proposed  changes.  The  use  of  such  a 
"trade-off*  or  sensitivity  study  Is  simply  a systematic  means  of  exploring  and  evalu- 
ating all  realistic  approaches  to  the  solution  of  a particular  problem.  We  use  such 
analyses  whenever  It  Is  essential  to  optimize  the  Impact  of  possible  decisions.  Our 
members  support  the  need  to  optlmzle  our  limited  resources  In  combination  with  a need 
to  reduce  the  radiation  exposure  to  the  patient.  Such  a "blue  ribbon*  panel  can  serve 
a vital  purpose  in  the  Integration  and  evaluation  of  the  many  comments,  suggestions, 
and  evidence  presented  concerning  the  impact  of  proposed  regulations  In  the  applica- 
tion of  technology  to  better  health  care. 

There  Is  need  for  more  research  and  development  in  the  technology  used  In  the 
production  of  x-ray  Images.  Greater  sensitivity  in  sensors  will  help  advance  the 
potential  for  reducing  even  further  the  dose  of  x-rays  associated  with  a computed 
tomographic  scan.  It  Is  particularly  Important  that  the  federal  agencies  be  readily 
aware  of  their  Important  role  In  the  continued  development  of  health  care  technologies 
such  as  that  found  In  the  computed  tomographic  scanner.  The  competition  for  the 
survival  of  a company  In  such  a high  technology  area  Is  Intense.  It  Is  difficult  for 
a company  to  recover  the  costs  of  each  technological  development  when  It  Is  forced  to 
continually  develop  Its  produce  line  or  lose  out  In  the  market  place. 

Federal  assistance  In  the  development  of  Improvements  In  the  computed  tomographic 
scanners  could  be  helpful,  if  not  essential,  particularly  If  It  were  given  with  ade- 
quate patent  and  Investment  protection. 
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In  addition  to  the  continued  development  of  the  computed  tomographic  scanner 
technology  leading  to  realtime  scans.  It  Is  Imporatant  to  carefully  consider 
Incentives  for  the  continued  Improvement  of  conventional  x-ray  technology.  The 
technology  exists  today  to  control  x-ray  techniques  and  x-ray  emissions  so  that 
each  patient  receives  only  the  minimal  amount  of  radiation  to  produce  the  Image 
needed  for  a diagnosis.  Techniques  exist  to  ensure  the  operation  and  calibration 
of  the  x-ray  machine  prior  to  the  emslsslon  of  energy  to  the  patfent.  Quality 
control  methods  are  available  to  maintain  film  processing  quality  and  thus  minimize 
the  need  for  retakes  due  to  ooor  development  procedures.  We  do  not  advocate  regula- 
ting these  Improvements,  but  rather  that  the  reimbursement  and  federal  aid  system  be 
tailored  to  provide  Incentives  for  those  who  choose  to  Improve  their  radiological 
services  through  training,  certification,  good  practice,  and  responsive  equipment 
Improvement. 

Question  19  - WHO  SHOULD  BE  RESPONSIBLE  FOR  ASSURING  IMPROVEMENTS  IN 

EQUIPMENT  DESIGN? 

Answer  19: 

The  IEEE  Is  dedicated  to  excellence  In  engineering  and  science  and  supports 
programs  to  recognize  and  reward  proven  comptency.  This  Is  particularly  the  case 
In  the  practice  of  engineering  that  has  a direct  Impact  on  the  public,  such  as  In 
the  development  of  health  care  technology.  It  Is  the  policy  of  the  IEEE  to 
encourage  the  licensure  and  registration  of  engineers  as  professional  engineers  when 
they  are  responsibly  Involved  In  products  that  have  an  impact  on  the  public.  I ask 
that  this  committee  join  In  supporting  our  goal  that  at  least  a minimal  level  of 
competency  be  assured  In  the  design,  assembly,  and  evaluation  of  x-ray  equipment 
through  the  proper  employment  of  professional  engineers  for  positions  requiring  the 
exercise  of  engineering  approval  of  equipment  that  will  have  a direct  Interface  with 
patients  such  as  x-ray  equipment.  Input  from  professional  organizations  to  the  manu- 
facturers of  dalgnostlc  radiologic  equipment  should  be  supported  and  furthered. 

Coupled  with  the  equipment  Improvement  Incentives  mentioned  previously,  federal 
agencies  could  effectively  assure  that  these  Improvements  are  incorporated  Into  the 
equipment  used  In  diagnostic  radiology. 

Question  20  - TO  WHAT  EXTENT  00  TECHNICAL  OR  TECHNICIANS  ERRORS  CONTRIBUTE 

TO  INCREASING  THE  NUMBER  OF  X-RATS  TAKEN? 
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Answer  20: 

While  It  Is  difficult  to  quantify  how  many  needless  x-rays  are  taken,  there 
Is  not  doubt  that  technician  errors  contribute  to  Increasing  the  number  of  x-rays 
taken.  Although  many  safeguards  have  been  Incorporated  Into  equipment  function  and 
design  to  obtain  consistent  quality  radiographs.  It  is  still  the  person  to  machine 
Interface  In  the  final  analysis  that  affects  the  quality  of  radiographs.  The  fact 
that  many  x-ray  departments  continue  to  use  untrained  or  minimally  trained  technicians 
certainly  contribute  to  unnecessary  patient  exposure.  In  our  statement,  we  have 
strongly  recoamended  that  programs  of  education  be  Ini ta ted  immediately. 

Question  21  -WHAT  CAN  BE  DONE  TO  MINIMIZE  SUCH  ERRORS? 

Answer  21; 

Educational  programs  are  the  most  effective  way  to  minimize  such  errors.  Many 
radiologic  technologist  programs  are  designed  to  take  a high  school  candidate  and 
with  a two  year  or  less  training  program  turn  out  an  individual  who  has  the  prime 
responsibility  for  producing  diagnostic  quality  Imagery  at  the  lower  possible 
patient  exposure.  Much  of  the  training  Is  the  Mon  the  job”  variety  and  student  tech- 
nologists are  frequently  found  as  the  only  technologist  working  In  a diagnostic  room 
due  to  economic  rational.  This  practice  should  be  discouraged. 

We  are  concerned  that  approximately  half  of  the  130,000  operators  of  radiologic 
equipment  In  the  United  States  have  received  appropriate  formal  training.  This 
situation  Is  of  further  concern  because,  as  stated  by  Mr.  C.  Hardin,  representing  the 
Conference  of  Radiation  Control  Program  Directors  before  the  Senate  Comnlttee  on 
Commerce,  Science,  and  Transportation  In  1977  (11), 

M.  . . I would  like  to  express  another  concern  of  the  states  which 
has  also  been  expressed  at  the  federal  level.  Specifically,  as  re- 
ported In  the  Bureau  of  Radiological  Health  staff  report  entitled 
"Diagnostic  Medical  X-ray  Technologlest:  The  Issue  of  Qualifications,'' 
dated  January  19,  1975:  "With  the  exception  of  13,000  radiologists,  who 
are  expert  in  the  use  of  radiation  for  diagnostic  and  therapeutic  purposes, 
physicians  are  generally  not  trained  In  the  principles  and  practices  of 
radiation  protection,  and  what  radiologic  training  the  non-radiologists 
physician  does  receive,  either  in  medical  school  courses  or  during 
the  clerkship  or  Internship  periods,  Is  almost  entirely  concerned  with 
part  of  physicians'  training,  and  this  is  particularly  significant  In 
view  of  the  fact  that  the  performance  of  the  examination  Is  largely 
delegated  by  physicians  to  more  than  100,000  X-ray  machine  operators, 
many  of  whom  do  not  possess  formal  credentials  certifying  their 
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competence.  The  situation  In  many  Instances,  then,  Is  that  of  a 
supervisor  untrained  In  radiation  protection  directing  an  equally 
untrained  employee." 

As  pientloned  In  the  previous  question,  we  strongly  urge  a program  of  education 
be  started  Immediately  and  we  are  ready  to  assist  In  such  an  endevor. 

Question  22  --WOULD  BETTER  SELECTION  AND  TRAINING  OF 

TECHNICIANS  HELP  MINIMIZE  SUCH  ERRORS? 

Answer  22 

It  Is  essential  to  provide  the  most  competent  technicians  available  If  the 
health  care  delivery  Is  to  he  maintained.  It  Is  especially  Important  that  a 
competency  of  such  technicians  be  periodically  evaluated  andsuch  persons  be 
motivated  to  continually  Improve  their  level  of  expertlse-lf  a reduction  of  exposure 
to  patients  needless  radiation  Is  to  be  achieved.  In  our  statement  we  recommend  a 
program  of  voluntary  certification  with  fee  Incentives  provided  to  those  health  care 
delivery  organizations  who  employ  only  technicians  whose  competency  has  been  verified 
by  a strong  program  of  certification. 

Question  23  -WHO  SHOULD  BE  RESPONSIBLE  FOR 

POOR  PERFORMANCE  OF  TECHNICIANS? 

Answer  23 

The  physician  who  orders  the  use  of  an  x-ray  should  be  responsible  for  the  safe 
performance  of  the  technician  In  producing  such  an  x-ray.  A patients  physician  as 
the  primary  care  provider  and  as  such,  must  assume  the  responsibility  for  the  pro- 
vision of  effacious  and  effective  care  Including  diagnostic  x-ray  procedures.  Such 
monitoring  of  the  performance  of  technicians  Is  a complex  question.  In  many  cases  It  Is 
unreasonable  to  expect  the  physician  to  be  present  for  all  x-ray  procedures.  However 
it  Is  only  placed  In  the  hands  of  trained,  competent  technicians. 

Question  24  — WHAT  IS  THE  RESPONSIBILITY  OF  THE  RADIOLOGIST  OR  OTHER 

PHYSICIAN  IN  MONITORING  TECHNICIAN  PERFORMANCE? 


Answer  24 

Please  refer  to  our  answer  to  question  23. 

Question  25  — WHAT  RECOMMENDATIONS  DO  YOU  HAVE  FOR  REDUCING  THE  AMOUNT 

OR  EXPOSURE  USEO  EACH  TIME  AN  X-RAY  IS  TAKEN? 

Answer  25 


We  encourage  the  radiological  professionals  to  carefully  consider  modifying 
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the  current  procedure  of  automatically  ordering  all  views  in  a dlaonostlc  series 
when  It  may  be  feasible  to  make  a positive  diagnosis  with  far  fewer  exposures. 

Such  a procedure  would  expose  the  patient  to  the  minimal  number  of  x-radlatlons 
consistent  with  an  adequate  diagnosis,  rather  than  simply  apply  a uniform 
examination  schedule  for  all  patients.  Thus,  as  soon  as  a positive  diagnosis 
is  made,  the  patient  would  no  longer  be  subjected  to  additional  radiation 
exposure.  If  upon  examination  of  such  a survey  film,  a negative  diagnosis  is  detected 
then  additional  views  could  be  taken  to  verify  the  negative  diagnosis  or  arrive  at  a 
positive  conclusion. 

This  "trade-offH  approach  makes  many  assumptions,  ranging  from  existence  of  a 
positive  diagnosis  x-ray  view  to  the  availability  of  adequately  trained  personnel  to 
perform  the  procedure.  Clearly,  the  all  views  for  all  persons  approach  is  simple, 
even  though  It  may  produce  redundant  and  thereby  potentially  needless  Information. 

Question  26  — ARE  THERE  IMPROVEMENTS  IN  EQUIPMENT  OR  MATERIALS  DESIGN 

WHICH  WOULD  REDUCE  THE  LEVEL  OF  EXPOSURE  PER  FILM? 


Answer  26 

More  sensitive  film-screen  systems.  Image  intensifying  phosphors,  and  other 
image  receptor  systems  are  being  developed  and  introduced  by  Industry  to  the  diagnostic 
radiologic  coimmlty  at  an  ever  increasing  pace.  More  effective  Information  transfer 
routes  between  the  engineering  and  scientifically  based  research  personnel.  Industrial 
developers  and  the  medical  comnunlty  should  be  encouraged  to  allow  further,  more 
efficient  adoption  of  these  equipments  and  materials.  Lower  dose  systems  with  requisite 
diagnostic  Information  transfer  characteristics  should  obtain  disbursal  aid  to  the 
radiologic  comnunlty  from  the  professional  organizations . 

Question  27  --WHO  SHOULD  BE  RESPONSIBLE  FOR  ASSURING  SUCH  IMPROVEMENTS 

IN  EQUIPMENT  DESIGN? 


Answer  27 

Providing  for  improvement  In  equipment  design  is  a complex  problem.  In  some 
instances  equipment  design  Improvements  can  be  achieved  through  regulations  Issued 
In  response  to  legislation.  In  other  Instances  equipment  Improvements  can  be 
discouraged  by  additional  regulations.  We  propose  that  a panel  of  experts  be 
convened  to  carefully  evaluate  the  effectiveness  of  regulations  In  providing  for 
Improvements  In  radiologic  equipment  design.  We  have  also  proposed  that  a second  ~ 
panel  of  experts  be  convened  to  develop  Incentives,  perhaps  In  the  form  of  a differ- 
ential fee  reimbursement  schedule  from  governmental  third  party  payees,  to  encourage 
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improvements  In  both  equipment  and  practice  which  will  lead  to  reductions  in  exposure 
to  radiation.  Ideally  such  panels  could  be  convened  under  the  direction  of  the 
Bureau  of  Radiologic  Health.  The  final  assurance  that  improvements  are  made  at  the 
local  level  should  be  the  responsibility  of  state  radiation  control  organization. 

It  Is  also  essential  that  funding  be  provided  to  enable  these  state  agencies  to 
carry-out  such  a mandate.  It  is  our  recormendatlon  that  a minimum  of  regulations, 
incentives  and  inspections  may  be  the  best  way  to  achieve  the  needed  Improvements  In 
patient  exposure.  Such  a mix  appears  to  also  have  the  advantage  that  it  can  be 
accomplished  at  the  lowest  overall  cost. 

Question  28  — ARE  THERE  ADEQUATE  SCIENTIFICALLY -BASED  PROFESSIONAL 

GUIDELINES  FOR  THE  APPROPRIATE  USE  OF  DIAGNOSTIC  X-RAYS? 


Answer  28 

In  general,  yes.  These  guidelines  originate  from  professional  organizations 
such  as  the  ACR,  federal  agencies  such  as  the  BRH,  and  are  recommended  to  the 
radiologic  community.  Their  acceptance  Is  voluntary  in  many  cases,  however. 

Question  29  --  WHAT  STEPS  COULO  BE  TAKEN  TO  DEVELOP  AND  IMPLEMENT  SUCH 

SCIENTIFICALLY-BASED,  PROFESSIONAL  GUIDELINES? 


Answer  29 

We  believe  the  American  College  of  Radiology  should  be  the  clearing  house  for 
such  guidelines  regarding  the  practice  of  radiology-  Input  from  all  segments  of 
the  scientific  research  and  industrial  RSO  community  relative  to  equipment  design 
and  Improvements  in  diagnostic  health  care  delivery  should  be  evaluated  by  the 
panel  recommended  in  our  statement,  and  passed  on  to  the  ACR  for  its  evaluation  and 
dissemination  to  Its  members. 

Question  30  — IN  YOUR  JUDGEMENT  WHAT  WOULD  BE  THE  BEST  MECHANISM  FOR 

REQUIRING,  APPLYING  AND  MONITORING  THE  APPLICATION  OF 
GUIDELINES  SO  THAT  BOTH  THE  FREQUENCY  OF  UNNECESSARY  X-RAYS 
AND  THE  LEVEL  OF  RADIATION  EXPOSURE  DUE  TO  DIAGNOSTIC  USE 
CAN  BE  REDUCED? 

Answer  30 

Again,  the  recommendations  of  the  ACR  should  be  the  best  mechanism  of  assuring 
the  recommended  guidelines  of  "good  practice"  on  the  local  level,  the  Joint 
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Commission  on  Accreditation  of  Hospitals,  In  conjunction  with  field  representatives 
of  the  federal  agencies  responsible  could  monitor  on  a hospital  to  hospital  basis 
the  Incorporation  of  these  guidelines.  Incentives  provided  by  third  party  relmbursers 
would  aid  In  Incorporation  of  the  guidelines  In  diagnostic  radiological  practice. 

He  have  made  several  specific  suggestions  In  the  answers  to  questions  above 
and  we  strongly  urge  that  those  recommendations  be  Implemented. 

Question  31  — IP  YOU  BELIEVE  THERE  IS  A ROLE  FOR  THE  FEDERAL  GOVERNMENT 

TO  PLAY  IN  REOUCING  UNNECESSARY  DIAGNOSTIC  X-RAYS  AND  THE 
TOTAL  RADIATION  DOSE  RECEIVED  FROM  DIAGNOSTIC  RADIATION, 

PLEASE  OUTLINE  THE  IMPORTANT  ELEMENTS  OF  THE  APPROPRIATE 
FEDERAL  ROLE? 

Answer  31 

We  reconmend  that  the  federal  government  assume  a role  In  reducing  unnecessary 
exposure  to  radiation  through  the  following  actions: 

1.  Convene  a panel  of  engineers,  medical  scientists  and  health  care  providers 
to  develop  a program  of  Incentives  to  reward  those  users  of  radiologic 
equipment  who  modify  their  radiologic  procedures  and  equipment  to  minimize 
the  exposure  of  patients  to  diagnostic  radiation. 

2.  Develop  an  awareness  program  for  practitioners  and  technicians  using 
radiologic  equipment  which  will  educate  these  care  providers  In  the  dangers 
and  causes  of  excessive  exposure  of  patients  to  diagnostic  radiation. 

3.  Encourage  the  development  of  Improvements  In  existing  equipment  by  convening 
a panel  of  health  care  providers  and  financial  and  engineering  experts  to 
evaluate  the  effectiveness  of  federal  medical  device  and  radiological 
equipment  regulations  In  reducing  the  risks  to  patients  from  needless 
exposure  to  radiation.  In  particular,  we  reconmend  that  the  panel 

focus  on  a cost  to  benefit  study  to  identify  the  most  effective  approach 
for  regulations.  The  present  process  of  agency  review  does  not  Include,  as 
a significant  part  of  the  evaluation  procedure,  a consideration  of  whether 
a specific  regulation  approach  Is  the  most  effecaclous  way  to  achieve  the 
desired  protection  of  patients. 

4.  Encourage  the  evaluation  of  radiological  procedures  to  minimize  the  amount 
of  exposure  to  ionizing  radiation  for  a specific  diagnosis. 

5.  Encourage  the  development  of  alternative  diagnostic  imaging  techniques  which 
do  not  require  Ionizing  radiation. 
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Mr.  Rogers.  We  are  grateful  for  your  presence. 

The  last  witness  is  Robert  G.  McCune,  who  is  division  manager, 
Radiation  Imaging  Products  Division,  National  Electrical  Manufac- 
turers Associations,  Washington,  D.C. 

We  welcome  you  to  the  committee,  Mr.  McCune.  We  are  anxious 
to  have  your  statement.  It  will  be  made  a part  of  the  record  in  full. 
And  if  you  could  highlight  the  major  items,  the  committee  would 
appreciate  it. 

STATEMENT  OF  ROBERT  G.  McCUNE,  DIVISION  STAFF  MAN- 
AGER, RADIOLOGICAL  IMAGING  PRODUCTS  DIVISION,  NA- 
TIONAL ELECTRICAL  MANUFACTURERS  ASSOCIATION 

Mr.'  McCune.  We  do  have  a formal  statement  [see  p.  1201],  as  you 
stated,  and  I will  only  cover  the  major  points  of  our  statement. 

Mr.  McCune.  I now  nave  an  abbreviated  version  of  my  abbreviat- 
ed version.  And  if  you  will  permit  a personal  observation  here 
before  proceeding  I would  like  to  say  1 have  noted  some  of  the 
other  witnesses  who  have  paid  tribute  to  the  chairman.  And  I too 
am  experiencing  a feeling  of  sadness  as  I appear  in  front  of  this 
committee  because  of  the  knowledge  this  will  undoubtedly  be  my 
last  time  to  appear  before  you,  Mr.  Chairman.  For  myself  and  the 
National  Electrical  Manufacturers  Association,  as  members  of  the 
regulated  health  care  industry,  we  want  to  thank  you  on  the  record 
for  your  many  years  of  dedication  and  contributions  to  improving 
the  American  way  of  life,  and  wish  you  great  success  in  your  new 
career. 

Mr.  Rogers.  Thank  you  for  your  very  fine  remarks. 

Mr.  McCune.  I am  here  today  as  the  representative  of  the  radio- 
logical imaging  products  industry.  This  industry  trade  group  repre- 
sents 57  companies  who  manufacture  radiological  products  used  in 
the  practice  of  diagnostic  medicine — conventional  medical  and 
dental  X-ray,  computed  tomography,  diagnostic  ultrasound,  nuclear 
and  therapy. 

At  the  request  of  the  subcommittee  staff,  I earlier  furnished  a 
written  industry  statement  dealing  with  increased  radiological 
equipment  cost.  In  the  cost  data  previously  submitted  and  also 
attached  to  this  statement  you  will  note  that  the  annual  percent- 
age of  increases  for  X-ray  equipment  is  below  or  consistent  with 
the  wholesale  industrial  price  index  except  for  1974  and  1975.  The 
higher  increases  in  those  2 years  resulted  from  the  implementation 
of  the  Radiation  Control  For  Health  and  Safety  Act  of  1968  and  the 
removal  of  wage  and  price  controls.  I am  prepared  to  discuss  fur- 
ther this  cost  information  as  you  desire. 

But  the  principal  purpose  for  my  appearance  here  today  is  to 
discuss  this  industry’s  point  of  view  on  other  issues  that  we  under- 
stand are  of  concern  to  the  subcommittee  which  we,  as  equipment 
manufacturers  of  radiological  technology,  can  appropriately  ad- 
dress. 

We  believe  the  mission  of  diagnostic  imaging  equipment  manu- 
facturers is  to  enhance  health  care  through  the  development  and 
supply  of  products  and  services  for  diagnosis,  treatment  planning, 
and  therapy  which  will  enable  the  medical  profession  to  provide 
improved  and  cost-effective  patient  care.  At  the  same  time,  the 
industry  expects  to  provide  its  employees  improved  opportunities 
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and  to  provide  its  owners  with  an  adequate  return  on  invested 
capital. 

Toward  these  ends,  there  has  developed  during  the  past  27  years 
a symbiotic  relationship  between  the  medical  profession  ana  the 
medical  equipment  manufacturers.  Without  the  physicians,  we  in 
industry  would  not  understand  health  care  needs,  and  without  the 
industry,  physicians  would  lack  the  tools  which  are  so  necessary  in 
the  practice  of  their  profession. 

The  ability  to  treat  disease  depends  on  the  ability  to  make  a 
diagnosis,  and  today  diagnosis  is  heavily  dependent  on  the  ability 
to  create  images  of  body  organs  or  of  tumors  or  of  other  diseased 
tissues.  In  the  absence  of  exploratory  surgery,  these  body  organs 
are  hidden  from  view,  and  so  resort  is  made  to  various  techniques 
such  as  X-ray,  ultrasound,  or  nuclear  tracers  to  produce  the  images 
from  which  a diagnosis  can  be  made. 

The  free  enterprise  system  has  some  inefficiencies  and  limita- 
tions, to  be  sure,  and  those  of  us  who  work  in  it  are  well  aware  of 
them.  However,  it  is  also  a very  effective  method  of  preventing 
impractical,  marginal,  or  unrealistic  devices  from  coming  to  the 
marketplace,  or  if  they  should  appear  in  the  marketplace,  to  weed 
them  out. 

It  is  reasonable,  then,  to  conclude  that  because  the  price  struc- 
ture of  the  medical  equipment  manufacturing  industry  has  been 
able  to  include  the  necessary  research  and  development  expense, 
valuable  diagnostic  imaging  devices  have  come  forth.  The  devices 
have  and  continue  to  permit  diagnosis  and  treatment  planning  of  a 
quality  that  is  difficult  to  envision  being  obtained  otherwise. 

While  the  purchase  cost  of  a high  technology  diagnostic  imaging 
equipment  system  can  range  into  the  hundreds  of  thousands  of 
dollars,  it  is  most  important  to  recognize  that  the  usable  life  of  an 
imaging  system  can  he  managed  to  last  for  many  years  and  will 
continue  to  provide  its  original  performance  quality. 

We  believe  a serious  question  to  be  addressed  by  legislators  is, 
what  will  the  impact  of  current  legislation  be  on  the  development 
of  new  technology  to  meet  current  and  future  demand  for  improved 
medical  diagnostic  information?  Obviously,  such  development  is  an 
expensive  undertaking  with  considerable  commercial  risk.  It  would 
even  become  less  attractive  to  an  independent  manufacturer  if  the 
marketplace  was  to  be  controlled  as  a result  of  government  legisla- 
tion. Such  legislation  may  secondarily  affect  whether  new  technol- 
ogy applied  to  medical  diagnostic  information  is  to  be  limited  and 
also  how  needed  development  may  be  funded. 

When  one  considers  the  role  of  medical  equipment  in  the  process 
of  identifying  and  diagnosing  health  problems,  through  to  curing  of 
the  patient,  it  is  apparent  that  equipment  advances  can  have  tre- 
mendous leverage  on  the  total  health  care  cost.  And  when  we 
realize  that  the  yearly  purchase  of  diagnostic  imaging  equipment 
represents  only  about  0.6  percent  of  the  total  health  care  dollar,  it 
is  obvious  that  any  savings  in  the  remaining  99.4  percent  could 
easily  exceed  any  extra  cost  in  diagnostic  imaging  equipment.  Sup- 
pose our  industry  had  done  no  R.  & D.  for  the  last  10  years,  except 
for  cost  improvement  programs.  It  is  true  that  medical  equipment 
would  be  less  expensive,  but  let’s  see  what  the  effect  might  have 
been  on  the  total  health  care  system. 
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One:  Possibly  twice  as  many  women  would  be  dying  before  age 
50  of  breast  cancer,  undetected  until  it  has  become  so  large  metas- 
tasis would  invariably  have  occurred.  Mammography  would  be 
available  but  with  lower  resolution  and  at  dose  rates  so  high  that  it 
would  be  used  only  in  serious  cases,  often  too  late.  The  opportunity 
for  useful  mammography  at  relatively  low  doses  would  still  be  a 
dream. 

Two:  There  would  be  no  widely  available  way  to  measure  the 
pumping  capacity  of  the  heart,  or  of  actually  seeing  the  area  of 
myocardial  infarction.  The  knowledge  required  to  do  constructive 
heart  bypass  operations  would  not  De  available,  resolution  of  over- 
lapping arteries  would  be  very  difficult. 

Three:  CT  would  not  exist.  We  would  have  no  way  to  see  brain 
tumors,  only  to  infer  their  presence.  The  number  of  painful,  risky 
pneumoencephalograms  and  angiograms  would  have  only  in- 
creased, and  not  been  replaced  by  the  less  traumatic  outpatient 
procedure  now  available. 

Four:  Today’s  ultrasound  imaging,  especially  useful  in  examina- 
tions where  X-radiation  is  undesirable,  would  similarly  not  exist. 
Visualization  of  a heart  valve  motion,  especially  important  in  de- 
termining if  leplacement  of  the  valve  is  required,  would  still  be  a 
dream. 

One  cannot  calculate  the  increase  in  the  other  99-plus  percent  of 
the  health  care  expenditures  that  would  be  required  to  offset  a 
reduction  in  equipment  spending,  because  no  amount  of  money 
would  have  provided  the  same  diagnostic  information  from  the 
equipment  available  10  years  ago.  In  fact,  we  would  be  spending 
more  for  less,  with  tumors  discovered  only  when  they  were  larger 
and  more  likely  to  cause  death,  heart  bypass  surgery  essentially 
impractical,  more  people  in  hospitals  to  die  rather  than  be  cured 
and  for  more  money,  not  less. 

Better  diagnosis,  with  less  patient  trauma,  increasingly  on  an 
outpatient  basis,  with  more  reliable  productive  equipment.  That’s 
what  results  from  research  and  development  spent  on  diagnostic 
equipment. 

Admittedly,  costs  are  rising,  and  health  care  costs  are  no  excep- 
tion. However,  laying  the  blame  at  the  base  of  technology  is  both 
illogical  and  fiscally  shortsighted.  The  initial  costs  of  new  technol- 
ogy are  high  in  some  cases,  but  the  day-to-day  application  and  use 
of  technology  pays  dividends  in  actual  dollars  and  cents  of  in- 
creased efficiency  and  productivity. 

Of  equal  importance,  technology  pays  tremendous  social  benefits. 
New  technologies  replace  older,  less  effective,  and  more  cdstly  tests 
and  procedures.  New  diagnostic  technologies  are  capable  of  detect- 
ing abnormalities  earlier  and  more  efficiently  than  ever  before. 
New  technologies  improve  the  manner  in  which  health  care  is 
delivered  to  individuals  and  society  as  a whole. 

Put  another  way,  the  probable  effect  of  overly  restrictive  legisla- 
tion and  regulation  would  be  to  deny  a large  segment  of  the  popu- 
lation access  to  major  effective  diagnostic  service;  to  perpetuate  _ 
less  efficient  diagnostic  practices  which  contribute  to  prolonged 
inpatient  care  and  delayed  recovery;  to  continue  to  support  surgical 
intervention  for  purposes  of  exploration  and  diagnosis;  and  to  dis- 
courage research  ana  development  of  new  technologies. 
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Optimal  use  of  any  new  technology  depends  on  the  accessibility 
of  tne  technique  and  the  opportunity  to  explore  its  full  potential. 
Artificial  limitations  on  the  use  of  a new  technology,  on  the  other 
hand,  serve  only  to  institutionalize  outmoded  procedures  and  ineffi- 
cient practice. 

The  social  and  economic  environment  today  requires  that  we 
take  full  advantage  of  all  the  clinical  and  cost-saving  potential  that 
medical  technology  has  to  offer.  The  future  demands  that  we  em- 
brace all  of  the  developing  advances  in  medical  technology  that 
science  makes  possible. 

Thank  you. 

[Testimony  resumes  on  p.  1219.] 

[Mr.  McCune’s  prepared  statement  and  attachment  follow:] 
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STATEMENT  OP  ROBERT  0.  KcCUKE 
Hr.  Chairman  and  Members  of  the  Subcommittee: 

My  name  is  Robert  G.  McCune,  and  I am  the  Division  Staff 
Manager  for  the  Radiological  Imaging  Products  Division  of  the 
National  Electrical  Manufacturers  Association*. 

I appreciate  the  opportunity  to  appear  before  the  Sub- 
committee on  Health  and  the  Environment  during  these  important 
oversight  hearings. 

I am  here  today  as  the  representative  of  the  radiological 
imaging  products  industry.  This  industry  trade  group  represents 
fifty-seven  companies  who  manufacture  radiological  products  used 
in  the  practice  of  diagnostic  medicine  (conventional  medical  and 
dental  X-ray,  computed  tomography,  diagnostic  ultrasound,  nuclear 
and  therapy.) 

At  the  request  of  the  Subcommittee  Staff,  I earlier 
furnished  a written  industry  statement  dealing  with  increased 
radiological  equipment  cost.  In  the  cost  data  previously  sub- 
mitted and  also  attached  to  this  statement  you  will  note  that 
the  annual  percentage  of  increases  for  X-ray  equipment  is  below 
or  consistent  with  the  wholesale  industrial  price  index  except 
for  1974  and  1975.  The  higher  increases  in  those  two  years 
resulted  from  the  implementation  of  the  Radiation  Control  For 
Health  and  Safety  Act  of  1968  and  the  removal  of  wage  and  price 
controls.  I am  prepared  to  discuss  further  this  cost  information 
as  you  desire. 

But  the  principal  purpose  for  my  appearance  here  today 
is  to  discuss  this  industry's  point  of  view  on  other  issues  that 
we  understand  are  of  concern  to  the  Subcommittee  which  we,  as 
equipment  manufacturers  of  radiological  technology,  can 
appropriately  address. 


*KEMA  is  the  principal  national  trade  association  of  the  electrical  manufac- 
turing industry.  The  Association  has  some  550  mwfcer  manufacturing  oanpanies, 
which  are  affiliated  with  one  or  ware  of  its  product  Divisions,  each  Division 
representing  in  essence  a separate  and  distinct  industry.  The  electrical 
products  within  NEMA’s  scope  are  used  either  as  oonpcnents  or  as  end- 
equipment  in  all  major  phases  of  the  generation,  transmission,  distribution, 
control  and  utilization  of  electrical  energy. 
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We  believe  the  mission  of  diagnostic  imaging  equipment 
manufacturers  is  to  enhance  health  care  through  the  development 
and  supply  of  products  and  services  for  diagnosis,  treatment 
planning,  and  therapy  which  will  enable  the  medical  profession 
to  provide  improved  and  cost-effective  patient  care.  At  the  same 
time,  the  industry  expects  to  provide  its  employees  improved 
opportunities  and  to  provide  its  owners  with  an  adequate  return 
on  invested  capital.  Toward  these  ends#  there  has  developed  during 
the  past  seventy-five  years  a symbiotic  relationship  between  the 
medical  profession  and  the  medical  equipment  manufacturers.  With- 
out the  physicians#  we  in  industry  would  not  understand  health 
care  needs,  and  without  the  industry#  physicians  would  lack  the 
tools  which  are  so  necessary  in  the  practice  of  their  profession. 

The  ability  to  treat  disease  depends  on  the  ability  to  make 
a diagnosis#  and  today  diagnosis  is  heavily  dependent  on  the 
ability  to  create  images  of  body  organs  or  of  tumors  or  of  other 
diseased  tissues.  In  the  absence  of  exploratory  surgery#  these 
body  organs  are  hidden  from  view,  and  so  resort  is  made  to  various 
techniques  such  as  X-ray,  ultrasound#  or  nuclear  tracers  to  produce 
the  images  from  which  a diagnosis  can  be  made. 

The  history  of  diagnostic  imaging  began  with  the  discovery 
of  X-rays  by  Roentgen  in  1895.  Within  a year#  X-rays  were  being 
employed  for  medical  purposes  and  an  industry  as  well  as  a new 
medical  specialty  — radiology  — began  to  grow.  The  research  and 
development  was  funded  by  industry  with  risk  capital.  By  World 
War  I,  field  X-ray  equipment  was  already  available  to  save' lives 
in  the  battle  areas.  By  1920,  industry  had  developed  the  double- 
emulsion X-ray  film#  and  in  the  1920's  William  Coolidge  developed 
the  hot  cathode  X-ray  tube.  These  developments,  funded  by  industry# 
made  radiology  a practical#  clinical  method  of  diagnosis  which  . 
quickly  spread  throughout  the  world.  In  1937,  an  X-ray  machine 
with  the  capability  of  doing  both  fluoroscopy  and  radiography  with  • 
film  was  introduced#  and  during  World  War  II  some  10,000  portable 
units  of  this  type  were  supplied  to  the  military  on  every  battle 
front.  The  resultant  improvement  in  the  care  and  treatment  of 
the  wounded  was  of  incalculable  value. 
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Another  major  milestone  in  the  improvement  of  health 
care  through  diagnostic  imaging  came  in  the  early  19S0's  with  the 
invention  of  the  image  intensifier  tube,  generally  credited  to 
John  Coltman.  Previously,  fluoroscopic  images  had  been  very 
dim,  obscure  pictures  visible  only  to  the  dark  adapted  eye.  With 
the  image  intensifier,  bright  images  could  be  produced  with  low 
X-ray  exposure. 

It  further  became  possible  to  make  X-ray  movies  — cine 
radiography  — to  visualize  moving  organs  and  to  follow  the  course 
of  opaque  materials  injected  into  the  blood  stream.  Heart  surgery, 
such  as  the  coronary  bypass  operation,  then  became  possible  with 
the  resultant  saving  of  many  lives  and  the  improvement  in  the 
quality  of  life  for  many  more. 

Another  important  development  was  the  specialized  chest 
X-ray  unit,  which  made  possible  mass  screening  of  high  risk 
populations  for  tuberculosis.  These  machines  have  now  been 
developed  to  the  point  where  they  include  automatic  film  handling 
and  film  processing,  so  that  mass  production  techniques  are 
possible  in  the  hospital.  The  machines  require  considerable 
capital  investment  by  the  hospitals,  but  as  is  commonly  the  case, 
the  capital  investment  reduces  hospital  labor  and  improves  cost 
effectiveness.  With  the  aid  of  these  machines,  tuberculosis 
has  been  largely  wiped  out  in  the  United  States. 

About  six  years  ago,  computed  tomography  — the  CT 
Scanner  — was  developed.  The  CT  Scanner  employs  both  sophis- 
ticated X-ray  technology  and  the  modern  computer  to  produce 
images  which  look  like  slices  taken  out  of  the  head  or  body  of 
the  patient.  Earlier  X-ray  pictures  always  showed  all  of  the 
bones  and  body  organs  superimposed  on  one  another,  and  were 
difficult  to  interpret.  The  earlier  X-rays  also  failed  to 
distinguish  in  many  cases  between  healthy  and  diseased  tissue. 

The  CT  Scanner  overcomes  these  difficulties,  and  conse- 
quently has  been  in  great  demand.  Because  of  its  high  initial 
cost,  the  CT  Scanner  has  become  very  controversial  in  an 
economy  dedicated  to  control  of  health  care  expenses.  Never- 
theless, the  unique  ability  of  CT  images,  not  only  to  show  the 
existence  of  disease  but  to  portray  with  new  precision  its 
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its  nature  and  extent,  is  having  significant  inpact  on  the  v 
subsequent  course  of  treatment  of  patients.  It  permits  medical 
resources  to  be  applied  to  patients  in  the  most  helpful  ways, 
and  it  avoids  unnecessary  surgery  and  its  associated  costs 
and  trauma. 

Other  diagnostic  imaging  modalities  follow  a similar 
path  of  development.  There  have  been  occasional  developments 
achieved  with  government  money,  but  the  vast  majority  of 
research  and  development  efforts  have  been  funded  by  private 
industry.  In  nuclear  medicine,  early  work  was  done  at  Oak 
Ridge  National  Laboratory,  but  the  enormous  benefits  of  nuclear 
medicine  could  never  have  been  realized  without  the  private 
development  of  the  rectilinear  scanner,  which  makes  a picture 
or  map  showing  the  location  of  trace  amounts  of  radioactive 
material  in  the  body.  For  the  first  time,  this  permitted 
physicians  to  easily  locate  cancer  tumors  in  patients'  bodies. 
Then  a camera  was  developed  which  could  do  the  job  faster  and 
could  therefore  trace  the  movement  of  radioactive  material 
in  the  body.  Industry,  after  the  investment  of  many  millions, 
converted  it  into  a practical  clinical  tool  which  is  now  the 
very  heart  of  nuclear  medicine.  Diagnosis  of  many  bone 
diseases,  cardiac  diseases,  glandular  disorders,  and  the  like, 
are  now  possible  and  it  seems  clear  that  nuclear  equipment 
will  continue  to  play  a major  role  in  the  diagnosis  of  disease 
and  understanding  of  dynamic  body  functions  and  body 
physiology. 

A similar  case  can  be  made  in  the  development  of 
ultrasonic  methods  for  imaging  and  diagnosis.  The  basic 
principles  of  ultrasound  were  developed  originally  under  the 
auspices  of  the  Navy,  which  used  Sonar  very  effectively  in 
searching  for  hostile  submarines.  However,  it  was  not  until 
a private  company  undertook  to  provide  a physician  with  a 
specialized  ultrasound  unit  that  the  application  to  medical 
diagnosis  was  understood. 
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The  value  of  ultrasound  as  a noninvasive  method  of 
imaging  can  hardly  be  overstated.  As  one  example,  the  develop- 
ment of  ultrasound  has  progressed  to  the  point  where  many 
diseases  of  heart  valves  can  be  diagnosed  simply  and  quickly 
without  subjecting  the  patient  to  the  trauma  and  risks 
associated  with  heart  catheterization. 

The  value  of  ultrasound  in  the  soft  tissue  region  of 
the  abdomen  is  also  enormous.  The  fact  that  it  is  noninvasive 
and  nonionizing  gives  it  great  potential  as  a screening  tool 
in  many,  many  areas.  It  is  of  great  value  in  the  medical  care 
and  planning  with  difficult  pregnancies. 

Most  of  the  scientific  apparatus  which  I have  described 
was  developed  in  industrial  research  laboratories  with  private 
financing.  There  has  always  been  considerable  risk  in  making 
these  investments,  but  the  risk  was  acceptable  in  an  environ- 
ment where  a definite  contribution  to  the  improvement  of  health 
care  would  be  rewarded  with  a fair  return  on  the  investment. 

The  free  enterprise  system  has  some  inefficiencies 
and  limitations,  to  be  sure,  and  those  of  us  who  work  in  it 
are  well  aware  of  them.  However,  it  is  also  a very  effective 
method  of  preventing  impractical,  marginal,  or  unrealistic 
devices  from  coming  to  the  marketplace,  or  if  they  should 
appear  in  the  marketplace,  to  weed  them  out. 

It  is  reasonable  then,  to  conclude  that  because  the 
price  structure  of  the  medical  equipment  manufacturing  industry 
has  been  able  to  include  the  necessary  research  and  development 
expense,  valuable  diagnostic  imaging  devices  have  come  forth. 
The  devices  have  and  continue  to  permit  diagnosis  and  treatment 
planning  of  a quality  that  is  difficult  to  envision  being 
obtained  otherwise.  1 

While  the  purchase  cost  of  a high  technology  diagnos- 
tic imaging  equipment  system  can  range  into  the  hundreds  of 
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thousands  of  dollars,  it  is  most  Important  to  recognize  that 
the  usable  life  of  an  imaging  system  can  be  managed  to  last 
for  pany  years  and  will  continue  to  provide  its  original 
performance  quality. 

We  believe  a serious  question  to  be  addressed  by  legis- 
lators is,  what  will  the  impact  of  current  legislation  be  on 
the  development  of  new  technology  to  meet  current  and  future 
demand  for  improved  medical  diagnostic  information?  Obviously, 
such  development  is  an  expensive  undertaking  with  considerable 
commercial  risk.  It  would  even  become  less  attractive  to  an 
independent  manufacturer  if  the  marketplace  was  to  be  controlled 
as  a result  of  Government  legislation.  Such  legislation  may 
secondarily  affect  whether  new  technology  applied  to  medical 
diagnostic  information  is  to  be  limited  and  also  how  needed 
development  may  be  funded. 

In  the  medical  equipment  industry,  investments  in 
research  and  development  often  exceed,  sometimes  by  a substan- 
tial margin,  the  gross  profits  of  the  business.  Nevertheless, 
continued  investment  in  this  research  and  development  results 
in  better  health  care.  Each  manufacturer  invests  to  maintain 
his  share  of  the  business.  They  compete  aggressively  against 
each  other,  and  the  company  that  can  develop  better  products, 
sell  their  value  at  a lower  price,  provide  better  training 
and  service,  succeeds.  History  is  replete  with  companies  who 
did  not  make  the  required  investment  and  are  no  longer  in  this 
business.  This  is  free  enterprise  at  its  finest,  and  our 
society  has  benefited  from  this  competition. 

Let  me  give  you  some  specifics.  In  the  mid-fifties, 
one  company  developed  an  automatic  X-ray  film  processor,  that 
eliminated  the  need  for  hand-dipping  of  X-ray  film  by 
technicians,  and  at  the  same  time  improved  the  average  quality 
of  the  films  produced.  This  saved  labor  costs,  X-ray  exposure 
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to  patients  due  to  fewer  retakes,  and  improved  the  patient 
throughput  of  diagnostic  X-ray  systems.  The  introduction  of 
this  automatic  processor  in  1957  resulted  in  a surge  of  buying, 
but  has  given  cost  savings  ever  since  to  the  health  care  system. 

In  recent  years.  X-ray  generators  that  operate  more 
reliably,  with  finer  control  over  exposure,  sometimes  powering 
X-ray  tubes  in  more  than  one  room,  were  introduced.  You  can 
say  that  companies  had  to  develop  these  new  models  to  be  com- 
petitive,  and  that  is  true.  Gut  the  health  care  system  was  the 
benefactor,  saving  money  and  time  through  more  effective  equip- 
ment, because  of  our  competitively-inspired  engineering. 

Incidentally,  much  of  this  engineering  is  directed  at 
what  we  actually  call  "cost  improvement."  This  effort  has 
permitted  the  industry  to  hold  price  increases  to  a minimum, 
even  a rapidly  inflating  economy.  For  example,  the  simple  single 
phase  X-ray  generator  that  was  introduced  in  the  late  1950' s, 
is  available  today  for  about  the  same  price  in  dollars.  It  is 
important  to  note  that  higher  prices  for  certain  equipment, 
say  the  new  three-phase  X-ray  generator,  relates  to  a much 
better  performing,  more  reliable  machine  than  was  available  at 
any  price  in  the  late  1950's. 

Research  and  development  is  also  used  to  develop  new 
areas,  to  open  new  markets,  to  provide  diagnostic  equipment 
that  can  detect  problems  earlier,  with  more  confidence  than 
before.  Here  research  and  development  is  more  risky,  because 
we  frequently  won't  know  how  successful  it  will  be  until  we 
have  done  much  of  the  work  and  spent  most  of  the  money.  Let 
me  describe  these  examples. 

In  the  last  three  years,  several  X-ray  companies 
have  developed  specialized  vascular  X-ray  equipment  that  permits 
for  the  first  time  visualization  of  the  left  anterior  descending 
coronary  artery.  Being  able  to  resolve  overlapping  arteries 
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in  this  area  of  the  heart  is  critical  to  sound  cardiac  diagnoses. 
The  decisions  regarding  heart  surgery  can  now  be  made  with 
better  information,  the  result  of  R k D on  X-ray  equipment  made 
in  close  cooperation  with  the  medical  profession. 

In  another  area,  the  last  seven  years  have  seen 
tremendous  improvements  made  in  mobile  X-ray  generators.  »Many 
of  these  units  are  powered  using  rechargeable  batteries.  This 
eliminates  the  naed  for  special  heavy  duty  circuits  to  supply 
high  amperage  current  throughout  the  hospital,  and  by  using  a 
drive  motor  to  power  the  machine,  moving  of  the  heavy  unit  is 
made  much  easier  for  radiologic  technicians.  Once  at  the 
bedside,  the  high  quality  of  the  X-ray  generator  reduces  the 
need  for  retakes  or  repeat  exposures,  saving  technician  time 
and  radiation  to  the  patient.  While  this  X-ray  generator  is 
primarily  aimed  at  the  patient  too  sick  or  immobile  to  move 
to  the  Radiology  Department,  it  turns  out  that  the  unit  also 
does  yeoman  duty  during  emergencies  and  power  outages.  Today 
no  hospital  would  want  to  be  without  at  least  one  mobile  unit. 

Sometimes  R 6 D is  not  so  successful.  For  example, 
in  the  late  1960's  infra-red  scanning  or  thermography  appeared 
to  be  an  attractive,  noninvasive,  nonradioactive  method  of 
breast  cancer  screening.  Initial  medical  tests  were  encouraging. 
The  government  included  thermography  in  many  of  its  27  breast 
screening  centers.  Selected  companies  invested  money  in  this 
modality— in  sales  and  service  organizations,  in  training 
physicians-all  with  the  expectation  that  the  investment  would 
generate  some  return.  Unfortunately,  in  this  particular  case 
the  follow-on  results  were  not  favorable.  Better  ways  to  use 
X-rays,  Including  Xeroradiography  and  low-dose  film  systems, 
were  developed,  and  with  time,  the  clinical  results  from 
thermography  were  found  to  be  less  definitive.  Physicians 
simply  stopped  calling  for  thermography  tests  and  machine  sales 
stopped.  In  fact,  manufacturers  and  distributors  were  stuck 
with  many  machines  in  inventory,  with  the  probability  that  the 
research  and  development  invested  here  will  never  pay  off. 
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However,  we  tend  to  be  optimists  or  we  wouldn't  be 
in  this  business,  so  we  continue  searching  and  accept  the  kind 
of  risk  manufacturers  in  the  medical  equipment  area  make  every 
day,  with  the  knowledge  and  expectation  that  (1)  when  we 
succeed,  we  invariably  improve  our  total  health  care  delivery 
system;  and  (2)  that  the  medical  professionals  will  make  the 
determination  as  to  our  success  in  an  atmosphere  free  of 
unusual  restrictions. 

When  one  considers  the  role  of  medical  equipment  in 
the  process  of  identifying  and  diagnosing  health  problems, 
through  to  curing  of  the  patient,  it  is  apparent  that  equipment 
advances  can  have  tremendous  leverage  on  the  total  health  care 
cost.  And  when  we  realise  that  the  yearly  purchase  of  diagnostic 
imaging  equipment  represents  only  about  0.6t  of  the  total  health 
care  dollar,  it's  obvious  that  any  savings  in  the  remaining 
99. 4toouLd  easily  exceed  any  extra  cost  in  diagnostic  imaging 
equipment.  Suppose  our  industry  had  done  no  R 6 D for  the  last 
ten  years,  except  for  cost  improvement  programs.  It's  true 
that  medical  equipment  would  be  less  expensive,  but  let's  see 
what  the  effect  might  have  been  on  the  total  health  care  system. 

1.  Possibly  twice  as  many  women  would  be  dying 
before  age  50  of  breast  cancer,  undetected  until 
it  had  become  so  large  metastasis  would 
invariably  have  occurred.  Mammography  would  be 
available  but  with  lower  resolution  and  at  dose 
rates  so  high  that  it  would  be  used  only  in 
serious  cases,  often  too  late.  The  opportunity 

for  useful  mammography  at  relatively  low  doses  would 
still  be  a dream. 

2.  There  would  be  no  widely  available  way  to  measure 
the  pugping  capacity  of  the  heart,  or  of  actually 
seeing  the  area  of  myocardial  infarction.  The 
knowledge  required. to  do  constructive  heart 
by-pass  operations  would  not  be  available, 
resolution  of  overlapping  arteries  would  be  very 
difficult. 

3.  CT  would  not  exist.  We  would  have  no  way  to  see 
brain  tumors,  only  to  infer  their  presence.  The 


I 


/ 


1210 


number  of  painful*  risky  pneumoencephalograms 
and  angiograms  would  have  only  increased,  and 
not  been  replaced  by  the  less  traumatic  out- 
patient procedure  now  available. 

4.  Today's  ultrasound  imaging,  especially  useful 
in  examinations  where  X-radiation  is  very 
undesirable,  would  similarly  not  exist. 

Visualisation  of  a heart  valve  motion, 
especially  important  in  determining  if  replace- 
ment of  the  valve  is  required,  would  still  be 
a dream. 

One  can't  calculate  the  increase  in  the  other  99+% 
of  the  health  care  expenditures  that  would  be  required  to  offset 
a reduction  in  equipment  spending,  because  no  amount  of  money 
would  have  provided  the  same  diagnostic  information  from 
the  equipment  available  ten  years  ago.  In  fact,  we  would 
be  spending  more  for  less,  with  tumors  discovered  only  when 
they  were  larger  and  more  likely  to  cause  death,  heart  by-pass 
surgery  essentially  impractical,  more  people  in  hospitals  to 
die  rather  than  be  cured  and  for  more  money,  not  less. 

Better  diagnosis,  with  less  patient  trauma,  increas- 
ingly on  an  outpatient  basis,  with  more  reliable  productive 
equipment.  That's  what  results  from  research  and  development 
spent  on  diagnostic  equipment. 

The  common  goal  we  share  is  to  deliver  high  quality 
health  care  to  all  of  the  American  people  at  a cost  that 
society  can  bear.  He  share  the  belief  that  an  orderly  and 
rational  course  of  action  is  needed  in  order  to  reach  that  goal. 
He  believe  that  advanced  medical  technologies  are  the  most 
potent  tools  we  have  to  keep  costs  under  control,  while  providing 
significant  social  benefits  as  well.  If  we  limit  the  avail- 
ability of  technically  advanced  medical  modalities,  the  effect 
will  be  to  encourage  more  labor  intensive  procedures,  and  total 
health  care  costs  will  actually  increase.  Furthermore,  society 
may  well  be  deprived  of  a wide  range  of  benefits  it  would  other- 
wise receive  unless  a more  orderly  course  of  technological 
utilization  is  provided. 
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Technology  has  added  significantly  to  mankind's  longer 
life  expentancy.  As  recently  as  12S  years  ago,  131  out  of 
every  100,000  infants  died  at  birth  in  this  country.  The  life 
expectancy  for  the  general  population  was  a short  and  brutish 
38  years.  But  as  other  new  medical  technologies  were  intro- 
duced, such  as  Pasteur's  experiments  with  bacteria  in  1862  which 
led  to  the  germ  theory  of  disease,  Lister's  antiseptic  tech- 
niques for  surgery  in  1865,  and  when  the  diagnostic  arts  were 
given  a powerful  new  tool  in  1895  with  the  discovery  of  X-rays, 
life  expectancy  increased  significantly. 

To  diminish  technological  research  and  development  at 
this  time  would  be  to  permit  children  to  continue  to  perish 
from  brain  tumors,  osteopathic  sarcoma,  leukemia,  congenital 
heart  disease  and  carcinoma,  and  to  let  people  continue  to  die 
from  heart  attacks  and  cancer  at  the  peak  of  their  lives  and 
careers.  It  may  not  be  possible  to  quantify  future  effects 
of  technological  advances  on  life  expectancy,  but  it  is  safe 
to  predict  setbacks  in  the  fight  against  disease  and  disability 
if  technology  and  research  are  discouraged  by  misdirected 
limitations. 

Admittedly,  costs  are  rising,  and  health  care  costs 
are  no  exception.  However,  laying  the  blame  at  the  base  of 
technology  is  both  illogical  and  fiscally  shortsighted.  The 
initial  costs  of  new  technology  are  high  in  some  cases,  but 
the  day-to-day  application  and  use  of  technology  pays  dividends 
in  actual  dollars  and  cents  of  increased  efficiency  and 
productivity. 

Of  equal  importance,  technology  pays  tremendous  social 
benefits.  New  technologies  replace  older,  less  effective,  and 
more  costly  tests  and  procedures.  New  diagnostic  technologies 
are  capable  of  detecting  abnormalities  earlier  and  more 
efficiently  than  ever  before.  New  technologies  improve  the 
manner  in  which  health  care  is  delivered  to  individuals  and 
society  as  a whole. 
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Put  another  way,  the  probable  effect  of  overly  restrictive 
legislation  and  regulation  would  be  to  deny  a large  segment  of 
the  population  access  to  major  effective  diagnostic  service;  to 
perpetuate  less  efficient  diagnostic  practices  which  contribute 
to  prolonged  inpatient  care  and  delayed  recovery;  to  continue 
to  support  surgical  intervention  for  purposes  of  exploration 
and  diagnosis;  and  to  discourage  research  and  development  of 
new  technologies. 

Optimal  use  of  any  new  technology  depends  on  the  access- 
ibility of  the  technique  and  the  opportunity  to  explore  its 
full  potential.  Artificial  limitations  on  the  use  of  a new 
technology,  on  the  other  hand,  serve  only  to  institutionalize 
outmoded  procedures  and  inefficient  practice. 

The  social  and  economic  environment  today  requires  that 
we  take  full  advantage  of  all  the  clinical  and  coat-saving 
potential  that  medical  technology  has  to  offer.  The  future 
demands  that  we  embrace  all  of  the  developing  advances  in 
medical  technology  that  science  makes  possible. 

Thank  you. 
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RADIATION  IMAGING  PRODUCTS  DIVISION 


NjHion.il  domical  A»*oci*l«>n 

2101  L Sm-ei.  N w.  July  $,  1978 

W#><i^to«».  O C 20037  ■ |?02>  4&7  8*00 


Tho  Honorable  Paul  G.  Rogers 
Chairman,  Subcommittee  on  Health 
and  the  Environment 
Interstate  and  Foreign  Commerce 
Committee 

U.  S.  House  of  Representatives 
Washington,  D.  C.  20535 


Dear  Mr.  Rogers* 

On  May  11,  1978,  the  Radiological  Imaging  Products 
Division,  National  Electrical  Manufacturers  Association  (NEMA)*, 
vas  contacted  by  the  House  Interstate  arid  Foroiqn  Commerce 
Subcommittee  on  Health  and  the  Environment  Staff  and  requested 
to  submit  an  industry  statement  dealing  with  increased  radio- 
logical equipment  cost  over  the  past  five  years.  It  vac.  node 
known  to  us  that  the  requested  information  would  be  considered 
during  planned  oversight  hearings  to  be  conducted  by  your 
Subcommi ttee  on  the  health  effects  of  low- level  ionizing 
radiation,  and  additionally,  the  attendant  cost  factors  of  the 
purchase  of  diagnostic  equipment,  utilization  rates  of  such 
equipment,  and  the  impact  of  regulatory  actions  on  the  cost 
of  manufacturing. 

As  an  industry  trade  group,  the  Radiological  Imaging 
Products  Division  of  NEMA  represents  fifty- seven  companies 
who  manufacture  medical  radiological  products  used  in  the 
practice  of  diagnostic  medicine  (conventional  medical  and 
dental  X-ray,  computed  tomography,  diagnostic  ultrasound, 
nuclear  and  therapy).  Therefore,  we  agreed  to  undertake  to 
prepare  the  requested  information  with  the  understanding  that 
the  statistical  data  collected  and  available  to  NEMA  was  by 
necessity  limited  in  terms  of  type  and  purpose  of  data 
collected. 

For  example,  NDMA  members  do  report  dollar  figures  for 
total  X-ray  equipment  orders  received  on  a monthly  basis. 

These  figures  are  reported  as  lump  sum  figures,  however,  and 


*NT>iA  jn  the  princi;vjl  national  trade  association  of  tix»  electrical  nanufac- 
tu.  ing  industry,  ’ihe  Association  has  seine  550  ncifibcr  wine ftioturjr.g  companies, 
which  arc  affiliated  with  ore  or  more  of  its  product.  Divisions,  c.>:h  Division 
represent i ng  in  essence  a scjiaralu  and  distinct  indent” y.  'jbe  electrical 
due's  wi  thi n NDtA's  scope  arc  used  either  as  cciiixw-its  or  rr.  end- 
c<"jiiT.v>nt  in  «U  major  ptoses  of  the  generation,  transmission,  distribution, 
erutro!  aiHl  utilisation  of  electrical  energy. 
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not  by  type  of  X-ray  unit  or  system.  In  trying  to  identify  - 
a unit  price  increase  element  in  X-ray  equipment  a problem 
exists  in  that  X-ray  units  or  systems  cover  an  extremely 
broad  price  range  from,  for  example,  a simple  portable 
generator  system  to  an  expensive,  complex  vascular  system. 

NEMA  members  do  report  data  on  unit  orders  received 
for  many  of  the  major  components  of  complete  systems.  NF.MA 
has  attempted  to  utilize  this  data  along  with  the  total 
dollar  orders  data  to  generate  an  index  showing  an  annual 
price  increase  for  a "standard  X-ray  system  unit.1'  This 
"standard  X-ray  system  unit"  has  been  created  by  using  a 
weighting  factor  based  on  the  relative  prices  of  the  various 
X-ray  systems.  For  example,  a vascular  system  has  a price 
approximately  62  times  the  price  of  a portable  generator  or, 
in  other  words,  a vascular  system  is  defined  to  contain  62 
"standard  system  units"  where  a portable  generator  is  defined 
to  bo  one  ’’standard  system  unit." 

A summary  of  the  index  thus  generated  is  attached 
hereto  as  Exhibit  A for  the  time  period  1974  through  1977 
inclusive.  1974  has  been  used  as  the  base  year  because 
previous  to  that  time  data  was  not  collected  by  NEMA  on  tot a3 
X-ray  equipment  orders  received.  A partial  data  base  was  — 
generated  in  1973  but  NEMA  has  little  confidence  in  the 
validity  of  the  data  due  to  start-up  problems  associated  with 
data  collection. 

The  data  set  forth  in  Exh: bit  A shows  that  the  index 
has  increased  from  a base  of  100  in  1974  to  a value  of  130. C 
in  1977  showing  an  average  annual  increase  of  9.3  percent. 
These  increases  are  compared  to  other  Department  of  Commerce 
generated  indices  on  Exhibit  B.  This  exhibit  shows  that  the 
X-ray  equipment  index  increased  at  a lower  annual  percent 
rate  than  the  medical  care  (includes  hospital  services) 
index,  the  hospital  service  charges  index,  the  miscellaneous 
electrical  equipment  index,  and  the  U.  S.  Wholesale  Indus- 
trial Index.  This  data  also  shows  that  in  the  1976  and  1977 
time  periods  the  X-ray  index  increased  at  approximately  the 
same  rate  as  the  Consumer  Price  Index  published  by  the  Depart- 
ment of  Corunerce.  The  rate  of  increase  in  these  years  for 
the  X-ray  equipment  index  was  6.0  and  6.7  percent,  respec- 
tively. 


It  should  be  pointed  out  that  the  X-ray  equipment 
industries'  costs  arc  probably  best  represented  by  the  U.  S. 
Wholesale  Industrial  Index  and  the  Miscellaneous  Electrical 
Equipment  Index,  each  of  which  increased  at  a higher  rate 
than  the  NEMA  X-ray  equipment  price  index  in  this  time  frame. 
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Also,  in  the  1974  time  frame  the  X-ray  equipment  industry  was 
implementing  performance  standards  issued  by  the  FDA's 
Bureau  of  Radiological  Health.  These  performance  standards 
required  redesign  of  many  products  and  increased  the  costs 
of  such  products  by  a significant  amount.  These  costs  are 
undoubtedly  reflected  in  the  fact  that  the  largest  annual 
increase  of  the  NEMA  X-ray  equipment  price  index  of  15.5 
percent  occurred  in  the  1974-1975  time  period.  In  addition, 
increased  energy,  Icjbor  and  material  expenditures,  and 
higher  product  liability  insurance  premiums  also  contributed 
to  increased  costs  for  X-ray  equipment  manufacturers. 

In  sunmary,  we  believe  the  enclosed  data  shows  that 
the  price  of  X-ray  equipment  systems  in  the  1974  through  1977 
time  frame  increased  at  a lower  rate  than  X-ray  equipment 
manufacturer's  costs  and  at  a lower  rate  than  that  of  similar 
products  being  offered  by  industry.  We  believe  that  the 
information  presented  herewith  is  responsive  to  the  questions 
posed  by  members  of  the  Subcommittee  Staff.  However,  we 
stand  ready  to  offer  any  assistance  to  facilitate  your 
review  and  comprehension  of  the  data  in  advance  of  the  over- 
sight hearings.  We  are  also  prepared  to  comment  further  on 
the  data  at  the  time  of  our  scheduled  testimony. 

Thank  you. 


Sincerely, 


Robert  G.  HcCune 
Division  Staff  Manager 


RGMtov 

Enclosures  A 6 B 


EXHIBIT  A 


Column 

A 

B 

C 

D 

E 

Year 

NEMA  X-Ray 

"Standard 

Brice  of 

NEMA  X-ray 

% Price 

Equipment 

X-ray 

"Standard 

Equipment 

Increase 

Orders 

System 

X-ray 

Price 

From 

(Millions  $) 

Units" 

Ordered 

System 

Unit" 

($) 

Index 

Previous 

Year 

1974 

440.9 

113242 

4335 

100 

1975 

i 

417.2 

83321 

5007 

115.5 

15.5 

1976 

450.7 

84913 

5308 

i 

122.4 

a\ 

* 

o 

1977 

| 

* 499.1 

88150 

I 

5662 

130.6 

6.7 
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EXHIBIT  A METHODOLOGY 
NEMA  EQUIPMENT  VALUE  INDEX  1974  - 1977 


Each  of  the  following  items  is  reported  by  NEMA  members 
in  terms  of  the  number  of  unit  orders  received  on  a periodic 
basis.  Sales  price  data  is  not  reported  by  NEMA  members  . 
for  individual  items  or  systems,  but  total  dollar  value  of  orders 
received  for  x-ray  equipment  are  reported  to  NEMA  (column  A) . 

In  order  to  calculate  an  x-ray  equipment  cost  index  a weighting 
factor,  which  is  a relative  indication  of  the  price  of  each 
system,  has  been  applied  to  each  of  the  systems  actually  reported 
as  unit  orders  as  follows: 

System  Weighting  Factor 


Portables 

Mobile  radiographic 
Stored  energy  6 capacitor  discharge 
Meunmographic 

Fluoroscopic/image  intensificr 
**  Conventional  radiographic  (all)  table 

Automatic  chest  units 

**  Special  purpose  - tomographic  table 

**  R & F Tilt  (except . remote  control  " 

**  R & F Tilt  (remote  controlled)  " 

**  Special  purpose  - vascular 

* Estimated  average  value  index  for  portable  system 
used  as  a base  unit. 

**  Tables  are  major  components  and  the  assumption  is 
made  that  they  are  generally  a key  equipment  factor 
in  the  assembly  of  an  X-ray  system. 


1* 

3 

4 
7 

10 

11 

12 

26 

30 

34 

62 


The  weighting  factor  is  multiplied  by  the  actual  number  of 
units  reported  as  orders.  A number  representing  the  total 
number  of  "systems”  ordered  each  year  is  then  obtained  by 
summing-  all  of  the  multiplied  numbers  (Column  B)  . 

The  unit  price  (Column  C)  was  developed  by  dividing  the  dollar 
value  of  equipment  orders  received  (Column  A)  by  the  number  of 
weighted  unit  orders  (Column  B) . 1974  was  used  as  the  base  year 

as  it  is  the  first  year  in  which  complete  data  was  submitted  on 
all  x-ray  equipment  orders. 


pare: 


Year 

[ 

X-Ray 

Equipment 

(1) 

Medical 

Care 

(Includes 

Hospital 

Services) 

(2) 

1974 

100 

100 

1975 

115.5 

112 

! 

1976 

122.4 

122.5 

1977  • 

130.6 

134.5 

Ave.  Annual 
Rate  of 
Increase 

9.3% 

10.4% 

Sources : 


EXHIBIT  B 


Hospital 

Service 

Charges 

(2) 

Misc. 

Electric 

Equioment 

(2) 

U.S. 

Wholesale 

Industrial 

(2) 

Consumers 

(2) 

100 

100 

100 

iop 

114.8 

120.3 

111.5 

109.1 

129.3 

129.3 

118.5 

115.4 

142.6 

135.7 

132.2 

122.8 

12.6% 

10.7%  ‘ 

9.8% 

7.1%  1 

(1)  NEMA  Data 

(2)  US  Dept,  of  Commerce 


1218 


1219 


Mr.  Rogers.  Thank  you  very  much  for  a very  helpful  statement. 
I think  the  question  of  research  and  development  is  an  important 
one,  and  I think  R.  & D.  is  encouraged  and  should  be.  Of  course  it 
is  true  we  should  make  sure  the  technology  is  used  properly,  for 
instance,  that  X-ray  is  not  used  on  women  under  60  because  not 
only  does  it  not  prevent  the  disease  but  in  many  cases  we  have 
testimony  today  it  causes  cancer.  So  new  technology,  of  course,  has 
to  be  used  properly  and  sometimes  it  takes  a while  to  know. 

Where  would  you  say  the  mqjor  pressure  for  technological  ad- 
vances in  safety  and  lower  radiation  comes  from? 

Dr.  McCune.  Self-survival  in  the  marketplace.  I have  document- 
ed in  the  full  statement  a number  of  advancements  in  radiology 
since  the  invention  some  85  years  ago,  and  many  of  those,  or  most 
of  the  mqjor  ones,  were  done  prior  to  any  regulation.  Obviously  we 
have  the  greatest  incentive  in  a very  competitive  market  to  pro- 
duce the  most  efficient  and  safest  equipment  possible. 

We  have  a purchaser  by  normal,  product  marketing  that  is  tre- 
mendously intelligent,  knows  the  product,  is  very  selective,  and 
knows  safety.  Ana  so  when  we  deal  with  that  kind  of  customer  we 
must  do  the  best  we  can. 

Mr.  Rogers.  You  do  not  think  any  rules  or  regulations  are 
necessary? 

Mr.  McCune.  I think  here  is  always  a benefit  from  some  regula- 
tion. I am  not  sure  I would  agree  with  you,  Mr.  Chairman,  that  it 
is  the  mtyor  motivation  that  has  created  many  of  the  safety  im- 
provements. Obviously,  when  you  have  that  kind  of  regulation  you 
take  steps.  You  mentioned  failsafe.  We  added  failsafe  into  the  basic 
operating  components  before  the  act.  As  a result  of  that  regulation, 
we  took  other  steps  to  be  sure  that  our  equipment  would  be  better 
in  terms  of  operating  more  continually  in  a safe  manner  by  im- 
proved failsafes.  In  other  words,  we  gave  to  the  system,  backup 
systems  that  would  insure,  hopefully,  the  opportunity  to  avoid  a 
recall  or  notice  of  defect. 

Mr.  Rogers.  What  happens  when  efficiency  and  cost  take  you  in 
one  direction  and  safety  in  another? 

Mr.  McCune.  I am  sorry. 

Mr.  Rogers.  What  does  the  marketplace  say  when  efficiencies 
and  cost  take  you  in  one  direction  and  safety  takes  you  in  the 
other? 

Mr.  McCune.  To  the  best  of  my  knowledge,  safety  has  never 
been  an  economic  consideration  in  the  marketplace. 

Mr.  Rogers.  May  I say  if  you  look  at  the  automobile  industry,  I 
think  we  have  had  too  much  movement  in  many  areas  and  there 
has  to  be  some  requirement  for  safety  and  regulation. 

Mr.  McCune.  That  is  a good  example,  Mr.  Chairman,  but  in  the 
manufacture  of  radiological  equipment  the  manufacture  is  conduct- 
ed by  engineers  and  physicists  who  recognize  that  danger. 

Mr.  Rogers.  Except  for  instances  where  failures  in  some  of  the 
equipment  brought  about  the  first  radiation  health  and  safety  act. 
Some  of  the  equipment  was  leaking. 

Mr.  McCune.  Leaking? 

Mr.  Rogers.  Radiation.  Then  we  got  into  television,  and  micro- 
waves.  I doubt  if  much  would  have  been  done  if  there  had  not  been 
the  act. 
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Mr.  McCunb.  I do  not  want  to  leave  the  impression  that  we  do 
not  respect  the  regulation;  in  fact,  our  own  voluntary  standard  for 
X-ray  equipment  was  the  basis  on  which  the  regulatory  perform- 
ance standard  was  considered  and  we  had  that  standard  on  the 
books  for  some  time.  I can  only  say  to  you  that  we  have  learned  to 
be  good  citizens  with  that  regulation  and  support  it. 

Mr.  Rogers.  I was  glad  to  see  in  your  testimony  the  movement 
toward  ultrasound  so  that  we  can  accomplish  results  that  are  now 
brought  about  by  radiation. 

Mr.  McCunb.  Yes,  sir.  We  are  spending  millions  of  dollars  in 
perfecting  it.  But  let  me  tell  you  that  modality  is  already  coming 
under  fire  from  critics  who  do  not  understand  the  modality,  do  not 
believe  that  it  is  totally  safe,  just  because  there  are  no  reported 
incidents  of  injury.  And  we  are  beginning  to  get  a little  sensitive  in 
that  respect,  as  we  did  on  CT  scanners.  People  question  whether 
there  isn’t  some  potential  danger  lurking  in  the  background.  I am 
glad  to  see  the  committee’s  consideration  of  diagnostic  ultrasound. 

Mr.  Rogers.  I presume  you  are  funding  some  health  effects 
studies? 

Mr.  McCune.  Yes,  sir.  We  have  had  epidemiological  studies  un- 
derway for  several  years.  We  have  encouraged  the  FDA  and  others 
to  do  more.  We  are  working  with  such  groups  as  the  American 
Association  of  Physicists  in  Medicine,  we  have  joint  committees,  we 
are  exchanging  information.  In  fact  in  diagnostic  ultrasound,  even 
though  there  is  not  yet  a medical  device  regulation  we  have  spent 
a year  and  a half  getting  a voluntary  standard  prepared  so  that  we 
can  offer  it  to  the  Bureau  of  Medical  Devices,  and  the  same  with 
nuclear  cameras.  We  have  not  been  sitting  back  waiting  for  some- 
one to  tell  us  to  do  something. 

Mr.  Rogers.  I commend  you  for  that. 

Do  you  have  any  government  contracts  in  this  field? 

Mr.  McCone.  Not  as  private  manufacturers. 

Mr.  Rogers.  In  the  research? 

Mr.  McCune.  No,  sir. 

Mr.  Rogers.  I know  we  are  doing  some. 

Mr.  McCune.  They  are  doing  it  within  the  Bureau  of  Radiologi- 
cal Health  and  we  commend  tnem.  We  just  do  not  want  the  jury 
going  out  before  all  the  evidence  is  in. 

Mr.  Rogers.  Nor  do  we  want  to  hang  people' before  they  are 
tried,  so  I think  probably  we  see  eye  to  eye. 

Mr.  McCune.  Absolutely. 

Mr.  Rogers.  Hopefully,  a proper  meshing  of  regulation  and  re- 
search and  development  in  the  private  sector  can  bring  about 
better  safety,  better  technology  for  the  public. 

Mr.  McCune.  We  would  like  to  keep  working  at  that. 

Mr.  Rogers.  Thank  you  for  your  presence  today.  Your  testimony 
is  most  helpful. 

I believe  this  concludes  the  hearing,  and  the  subcommittee 
stands  adjourned. 

[The  following  statements  and  letter  were  received  for  the 
record:] 
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STATEMENT  Of 

SISTER  AGNES  THERESE  OUFFY,  R.  T. , PRESIDENT 
AMERICAN  SOCIETY  OF  RADIOLOGIC  TECHNOLOGISTS 
___  BEFORE  THE 

SUBCOMMITTEE  ON  HEALTH  AND  THE  ENVIRONMENT 
OF  THE 

HOUSE  COMMITTEE  ON  INTERSTATE  AND  FOREIGN  COMMERCE 
OVERSIGHT  HEARINGS  ON  RADIATION  HEALTH  EFFECTS 
OF  MEDICAL  AND  OENTAL  DIAGNOSTIC  X-RAYS 
JULY  26,  1978 

Hr.  Chairman,  Members  of  the  Committee,  my  name  Is  Sister  Agnes  Theresa 
Ouffy.  As  President  of  the  American  Society  of  Radiologic  Technologists  and  on 
behalf  of  the  membership,  | am  pleased  to  present  this  statement  for  the  Com- 
mittee's consideration  In  these  oversight  hearings  on  radiation  health  effects 
of  low  levels  of  Ionizing  radiation.  We  commend  the  Committee  for  its  attention 
to  this  very  timely  subject. 

Inasmuch  as  other  experts  have  testified  about  the  risks  of  medical 
radiation,  my  remarks  will  address  what  I consider  to  be  the  source  of  the 
problem  — the  operator  of  the  machine  that  produces  that  radiation. 

Radiation  (s  unique.  It  cannot  be  detected  by  any  of  the  senses.  Yet 
Its  use  can  save  lives;  its  abuse  can  damage  or  destroy  life.  Any  and  all  radia- 
tion emitted  by  properly  calibrated  equipment  Is  produced  solely  by  the  action 
of  the  operator. 

The  operator  of  the  equipment  performs  all  functions  necessary  for  the 
production  of  a radiograph,  including  the  exposure  of  the  patient  to  the  radia- 
tion. Consequently,  it  is  the  qual If (cations  of  the  operator,  not  those  of  the 
physician,  which  determine  both  the  quality  of  the  radiologic  service  and  the 
radiation  dosage  to  the  patient.  Because  of  the  inherent  danger  of  radiation. 

The  American  Society  of  Radiologic  Technologists  believes  that  every  patient, 
and  I repeat,  every  patient,  deserves  a qualified  operator. 
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From  It*  inception,  our  Society  has  recognized  that  formal  education 
coupled  with  moral  obligation  ha*  been  a controlling  factor  in -the  competence 
of  the  individual  and  in  the  reduction  of  unnecessary  radiation  to  both  the 
patient  and  the  operator.  The  safe  and  efficacious  use  of  medical  X-ray  equip- 
ment should  not  and  cannot  be  learned  by  hit-or-miss,  on-the-job  methods. 

A Bureau  of  Radiologic  Health  staff  report,  "Diagnostic  Medical  X-Ray 
Technologists:  The  Issue  of  Qual I f icatlon"  dated  January  1 975  states:  "Data 

from  FDA/State  Surveys,  . . . the  HEW  sponsored  proficiency  text  for  X-ray 
technologists,  and  results  from  voluntary  registration  examinations  demonstrate 
that  knowledge  and  performance  of  credentlaled  technologists  is  better  than  that 
of  non-credentialed  personnel." 

There  are  an  estimated  130,000  to  170,000  operators  of  medical  X-ray 
equipment  In  the  United  States.  Of  these,  approximately  80,000  have  demonstrated 
their  competence  through  voluntary  certification  of  state  licensing  examination. 
The  remaining  50,000  to  90,000  have  no  recognized  credentials. 

To  be  more  specific,  in  Florida,  an  estlffBted  4$%  of  the  operators  are 
not  credentlaled  by  any  authority.  In  North  Carolina  and  Alabama,  about  half 
of  the  operators  fall  into  this  category.  And  In  Kentucky,  approximately  55% 
of  the  operators  exposing  the  patient  to  medical  radiation  have  never  established 
any  evidence  of  formal  education  in  the  use  of  this  diagnostic  tool. 

In  fact,  only  three  states  — New  York,  New  Jersey,  and  California  — 
now  require  operators  of  medical  X-ray  equipment  to  demonstrate  their  competence. 
Kentucky,  Arizona,  and  Florida  will  require  credentials  this  year.  A few  other 
states  have  passed  enabling  legislation,  but  have  not  yet  developed  the  necessary 
regulations  to  license  operators.  In  all  other  states,  anyone  — absolutely 
anyone  --  can  expose  the  patient  to  radiation. 
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Since  1967.  with  Introduction  of  the  Radiation  Health  and  Safety  Act 
(now  public  Law  90-602),  The  American  Society  of  Radiologic  Technologists  has 
supported  the  enactment  of  Federal  minimum  standards  of  education  and  training 
for  operators  of  medical  radiation  equipment.  It  has  and  will  continue  to 
support  Federal  legislation  giving  impetus  to  State  licensure  based  on  national 
standards,  preferably  the  standards  espoused  by  The  American  Registry  of  Radiologic 
Technologists,  a national  voluntary  certification  agency. 

While  we  support  national  standards  we  recognize  the  necessity  for  state 
regulation  to  provide  assurance  of  adherence  to  those  standards.  This  very  con- 
cept of  net  Iona I standards  for  qualification  of  educational  programs  and  radio- 
logical personnel  to  serve  as  a model  for  states  Is  embraced  within  legislation 
Introduced  in  the  Congress  earlier  this  month,  on  July  13.  1978.  by  the  Honorable 
Jennings  Randolph,  (D.-W.Va.),  entitled  "The  Consumer-Patient  Radiation  Health 
and  Safety  Act  of  1978".  This  bill,  $.  3290,  while  embodying  the  rights  of  all 
Consumer/Patients  encourages  state  adoption  of  national  standards  for  the  quali- 
fications of  educational  programs  and  the  personnel  that  provide  radiological 
health  care  services.  Further  It  promotes  utilization  of  the  voluntary  system 
in  implementing  those  standards.  In  addition  to  the  states  with  licensure  acts, 
accredited  programs  for  education  of  radiologic  technologists  already  exist  on 
a voluntary  basis  In  every  state.  The  United  States  Office  of  Education  recognizes 
the  Committee  on  Allied  Health  Education  and  Accreditation,  In  cooperation  with 
the  Joint  Review  Comm I t tees,  as  the  accrediting  agency.  These  programs  are 
also  sanctioned  by  the  respective  professional  organizations. 

I might  point  out  that  if  the  American  Registry  of  Radiologic  Technologists, 
a National  Voluntary  Certifying  Body,  Is  deemed  to  fit  the  requisite  of  the  law 
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more  than  80,000  of  the  estimated  130,000  - 170,000  operators  of  ionizing 

radiation  equipment  could  automatically  be  grandfathered  Into  the  proper 

category  of  diagnostic  X-ray  (radiography) , nuclear  medicine,  or  radiation 

therapy.  Let  me  rel terate, these  80,000  Individuals  have  voluntarily  prescribed 

to  educational  standards  and  testing  for  certification  as  a coimtUment  to 

patient  care  and  radiation  protection. 

But  what  about  the  50,000  to  90,000  operators  without  credentials? 

For  those  technicians  not  certified  by  the  American  Registry  of  Radiologic 

Technologists  we  feel  that  continuing  education  coupled  with  the  proficiency 

examination  resultant  from  Public  Law  91-603  can  readily  serve  as  a tool  of 

measurement  and  a prerequisite  for  licensure.  The  urgent  need  for  legislative 

action  to  reduce  unnecessary  exposure  to  medical  radiation  Is  brought  sharply 

Into  focus  by  the  following  excerpts  from  a statement  given  by  a Registered 

Nurse  who,  although  Instrumental  In  patient  care,  has  never  received  training 

In  radiological  services.  She  stated: 

"For  two  years  1 worked  for  four  Doctors  In  a clinic  In  the 
metropolitan  area.  The  new  knowledge  of  X-ray  was  passed  on 
to  me  by  seven  other  co-workers,  (2  RN's,  I LPN,  2 Lab  Techs, 

2 Medical  Assistants).  It  didn't  take  me  long  to  sense  that 
taking  X-rays  was  NOT  easy.  Fear  for  myself,  the  patient,  and 
the  respect  I have  always  had  for  radiation  was  again  present. 

I sec  X-ray  as  unique,  the  machines  are  complex  and  have  to  be 
thoroughly  understood  inside  and  out  before  using  them  properly. 

Besides  the  machine,  the  patient  is  the  most  important.  They 
are  paying  and  expecting  that  the  best  quality  diagnostic  re- 
sults will  be  produced  by  the  person  taking  the  films. 

"I  remember  many  repeat  films  having  to  be  done  by  every 
employee,  resulting  In  more  X-ray  exposure  than  necessary 
for  the  patient.  Hy  quick  training  was  from  the  other  per- 
sonnel who  had  no  formal  X-ray  training,  we  just  learned  what 
we  could  from  each  other.  I personally  felt  pressure  not  only 
In  using  X-ray  equipment,  but  coming  up  with  good  enough  re- 
sults acceptable  to  the  Ooctor,  who  would  many  times  give  me 
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the  benefit  of  the  doubt  even  If  the  film  was  not  the  best. 

I couldn't  help  but  wonder  — did  he  miss  the  diagnosis? 
What  about  the  patient?  X-rays  were  only  read  by  a Radio- 
logist In  case  of' an  obvious  finding.  Other  areas  of  safety 
that  weren't  utilized  were  proper  or  consistent  shielding  of 
patients,  coning,  or  the  use  of  a radiation  monitoring 
system  for  employees." 


Similar  situations  exist  around  the  country.  A limited  study  performed 
In  1966  by  the  Bureau  of  Radiologic  Health  In  8 states  and  the  Olstrlet  of 
Columbia  showed  that  among  part-time  machine  operators,  approximately  13%  were 
listed  occupationally  as  "secretary  or  other"  and  that  had  no  X-ray  training 
at  all. 

The  American  Society  remains  firm  In  Its  opinion  that  without  uniform 
national  standards  for  qualifications  of  medical  radiation  technologists,  the 
public  health  will  remain  unprotected  from  untrained  personnel. 

Ve  are  not  alone  In  our  stand  that  competency  of  the  Individual  is  para- 
mount In  good  radiological  health  care  services  and  that  national  standards  for 
qual i f Icatlons  are  desirable  . . . and  needed.  State  government  agencies  share 
in  our  concern.  Ourlng  Its  6th  annual  meeting,  the  National  Conference  of 
Radiation  Control  program  Directors  (an  organization  of  State  and  Local  Radio- 
logical Health  personnel)  passed  a resolution  urging  Congress  to  adopt  legislation 
to  require  that  persons  administering  diagnostic  X-ray  be  adequately  trained  and 
experienced  to  assure  efficacious  use  of  X-ray  equipment  for  the  protection  of 
the  public  health  and  maximum  benefits  to  the  patients.  The  Health  physics 
Society  and  The  American  Public  Health  Association  have  taken  similar  stances 
for  national  standards  In  an  effort  to  promote  uniform  application  among  states. 
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We  were  encouraged  last  year  to  note  that  the  Public  Health  Service 

report  entitled,  "Credent lallng  Health  Manpower,"  released  In  July,  1977, 

addressed  this  issue  In  its  Recommendation  H,  which  stated: 

"National  standards  for  »he  credential! ng  of  selected  health 
occupations  should  be  developed  and  continually  evaluated. 

Professional  organizations,  other  elements  In  the  private 
sector,  and  State  governments  should  play  a significant  role 
In  "this  process.  The  standards  thus  developed  should  be 
utilized  for  the  various  purposes  for  which  standards  are 
required,  Including  professional  certification,  licensure, 
private  sector  and  civil  service  employment,  and  third  party 
reimbursement 

Earlier  this  year  the  President  of  the  United  States  determined  that 

the  time  had  come  for  action.  On  January  26,  1978,  he  signed  Executive  Order 

No.  10831  which  approved  a number  of  recommendations  for  the  guidance  of 

federal  Agencies.  Recommendation  Number  8 stated: 

"Operation  of  medical  or  dental  X-ray  equipment  should  be 
by  individuals  who  have  demonstrated  proficiency  to  produce 
diagnostic  quality  radiographs  with  the  minimum  of  exposure 
required;  such  proficiency  should  be  assessed  through 
national  performance-oriented  evaluation  procedures  or  by 
didactic  training  and  practical  experience  Identical  to, 
equivalent  to,  or  greater  than  training  programs  and 
examination  requirements  of  recognized  credent  Sal Ing  or- 
ganizations." 

This  recommendat Ion  had  previously  been  agreed  to  and  endorsed  by 
the  Admini stra tor  of  the  Envl ronmental  Protection  Agency  and  the  Secretary 
of  Health,  Education  and  Welfare. 

The  ASRT  believes  that  the  higher  standard  of  radiation  protection  In 
the  diagnostic  use  of  X-ray  that  will  ultimately  be  provided  to  the  patients 
treated  at  Federal  Agencies  should  be  extended  to  all  patients  who  must  be 
exposed  to  medical  radiation.  We  believe  that  Senator  Randolph's  new  approach 
Is  sound  and  that  It  responds  to  the  legitimate  reservations  of  those  who 
have  been  reluctant  to  support  legislative  efforts  to  provide  for  Federal 


1 icensure. 
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Mr.  Chairman,  the  American  Society  of  Radiologic  Technologists  held 
its  SOth  Annuel  Meeting  at  Anaheim,  California,  from  July  14th  to  July  21st,  1978. 
After  considering  S.  3290,  the  new  legislation  sponsored  by  Senator  Randolph, 
the  Society  adopted  a resolution  urging  the  enactment  of  S.  3290  by  the 
United  States  Congress.  A copy  of  that  resolution  is  attached  to  this  state- 
ment and  we  ask  that  It  be  Included  In  the  record.  For  reference  purposes 
a copy  of  S.  3290,  Introduced  In  the  United  States  Senate  on  July  13.  1978,  by 
Senator  Jennings  Randolph  (O.-V.tfa.),  and  a Section  by  Section  Summary  are  also 
attached  and  we  request  that  both  be  printed  In  the  Record. 

We  commend  this  Committee,  Mr.  Chairman,  for  its  very  proper  and  timely 
concernwlth  respect  to  the  radiation  health  effects  of  medical  and  dental 
diagnostic  X-rays  and,  as  we  feel  this  whole  legislative  area  is  one  needing 
urgent  attention,  we  urge  the  Committee  to  continue  Its  efforts  to  seek  sound 
legislative  solutions  and.  In  particular,  to  direct  its  careful  consideration 
to  S.  3290  which  we  believe  Is  essential  to  protect  the  American  public  from 
the  potential  hazards  of  radiation. 
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KI3ULUT10N  IN  SUI'i  OUT  OF  S.  3290 


WHEREAS,  since  1968  the  American  Society  of  Radiologic  Tccjuinl ogj sls.^n 
National  Professional  Organization  of  KndloJogtc  Technologists  (has  gone  on  record 
in  support  of  the  enactment  of  Federal  minimum  standards  in  education  and  training 
in  Radiologic  Technology  as  a means  of  protecting  the  United  States  Public  from 
exposure  to  unnecessary  radiation;  and 

WHEREAS,  the  Society  believes  that  unnecessary  radiation  exposure  constitutes 
a hazard  of  national  import  to  the  public  health;  and 

WHEREAS,  the  President  of  the  United  Stater,  has  recognized  the  need  for  high 
quality  radiological  service  in  all  Federal  installations  and  has  endeavored  to 
insure  this  by  proipulgat ing  Executive  Order  1083J  approved  January  26,  1978;  and 

WHEREAS , the  principle  of  radiation  protection  through  competency  of  operators 
has  been  recognized  by  fifteen  State  legislatures  as  essential  for  consumer 
protection;  and 

WHEREAS,  it  is  essential  to  maintain  a high  level  of  quality  within  State 
programs,  there  is  a need  for  Federal  technical  and  financial  assistance  to  the 
States;  and 

WHEREAS,  the  Society  is  convened  at  Anaheim,  California,  July  1A-21,  1978, 
and  regards  it  appropriate  to  express  deep  concern  with  respect  to  the  unnecessary 
radiation  exposure  of  patients  caused  by  inadequately  educated  and  trained 
individuals;  and 

WHEREAS,  the  Society  Is  advised  that  legislation  was  introduced  in  the 
United  SLatcs  Senate  on  July  13,  1978,  designated  as  "The  Radiation  Health  and 
Safety  Act  of  1978",  by  the  Honorable  Jennings  Randolph  (D.  W.Va.)  which  is 
formulated  to  provide  for  the  establishment  of  criteria  and  guidelines  for  the 
credential ing  or  licensure  of  all  personnel  administering  radiation  to  consumer- 
patients  and  the  accrediting  of  programs  for  the  education  of  radiologic  technolo- 
gists and  to  encourage  the  States  to  adopt  and  administer  such  programs;  and 

W1 1 ERF- AS,  the  Societv  has  supported  this  concept  in  legislature  as  introduced 
into  the  90th  through  95th  Congress,  now  therefore, 

RE  IT  Kl-.SOI.VH):  1 li.it  llic  American  Society  of  Radiologic  Tochnol ogirits  expresses 

its  support  of  S.  3290,  as  sponsored  by  Honorable  Jennings  Randolph,  United  States 
Senator  from  West  Virginia,  which  addresses  the  protection  of  the  public  from  the 
hazards  of  radiation  and  by  adoption  of  this  resolution  urges  its  enactment  by 
the  United  States  Congress. 


BEST  COPY  AVAILABLE 
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SECTION  BY  SECTION 

S.  3290,  The  Consumer-Patient 
Radiation  Health  and  Safety  Act.  of  1978 


PART  1 - GENERAL  PROVISIONS 

Section  101  - The  short  title  is  the  "Consumer-Patient 
Radiation  iTealth  and  Safety  Act  of  1978". 


Section  102  - This  section  sets  forth  the  Congressional 
finding  that  it  is  in  the  interest  of  the  nation's  public 
health  and  safety  to  minimize  exposure  of  consumer-patients 
to  potentially  hazardous  radiation  from  radiologic  procedures. 
Additional  findings  are  set  forth  including  in  Section  102(e) 
that  the  protection  of  the  public  health  and  safety  from 
unnecessary  exposure  to  potentially  hazardous  radiation 
from  such  radiologic  procedures  is  the  primary  responsibility 
of  State  and  local  government. 


Section  103  - The  purposes  of  the  Act  are  to  provide  for  the 
establishment  of  criteria  for  the  credential ing  or  . licensure 
of  all  personnel  administering  radiation  to  consumer-patients 
and  for  the  establishment  of  similar  criteria  and  guidelines 
for  programs  training  such  personnel.  In  addition,  a purpose 
is  to  insure  all  Federal  agencies  administer  programs  to 
further  the  purposes  of  this  Act. 


Section  104  - Definitions  are  set  forth  in  this  section 
including  fl)  "medical  practitioners"  as  licensable  doctors 
of  medicine,  osteopathy,  or  chiropractic,  who  do  or  will 
prescribe  or  administer  radiation  to  consumer-patients  or 
for  specified  limited  procedures,  postgraduate  physician 
trainees,  such  as  interns  and  residents,  and  (2)  "radiologic 
technologist"  as  any  person,  other  than  a medical  or  dental 
practitioner,  who  administers  radiation  to  consumer- patients 
and  includes,  but  is  not  limited  to,  medical  radiologic 
technologists  (including  radiographers),  dental  radiologic 
technologists  (including  dental  hygenists  and  dental  assistants), 
radiation  therapy  technologists,  and  nuclear  medicine  techno- 
logists . 


PART  II  - FEDERAL  RADIATION  PROTECTION  GUIDELINES 

Sec tion  121  - The  Administrator  of  the  Environmental  Protection 
Agency  is  directed  pursuant  to  existing  law  to  promulgate 
Federal  radiation  protection  guidelines  with  respect  to 
medical  and  dental  radiologic  procedures.  Such  guidelines 
are  to  be  promulgated  within  18  months  of  enactment  for  (1)  „ 
the  application  of  diagnostic  X-rays  to  consumer-patients ; 

(2)  the  therapeutic  application  of  radiation  to  consumer- 
patients;  and  (3)  the  application  of  radiation  to  consumer- 
patients  in  the  treatment  of  disease,  such  as  nuclear  medicine 
applications. 


PART  III  - ESTABLISHMENT  OF  STATE  PROGRAMS  FOR 
THE  CONTROL  OF  RADIOLOGIC  SERVICES 

Section  131  - The  Secretary  of  Health,  Education  and  Welfare 
is  directed,  by  December  31,  1980,  to  issue  voluntary  standards 
for  the  accreditation  of  educational  institutions  conducting 
programs  in  radiologic  services.  The  Secretary  is  authorized 
to  certify  appropriate  professional  organizations,  such  as 
those  recognized  by  the  Commissioner  of  Education,  to  certify, 
such  accreditation. 
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Section  132  - The  Secretary  of  Health,  Education  and  Welfare 
Is  3i  rccted , by  December  31,  1980,  to  issue  voluntary  standards 
for  the  licensure  of  radiologic  technologists.  Such  standards 
may  distinguish  between  categories  of  specialization  or  levels 
of  competence  for  the  purpose  of  licensure. 

In  addition,  the  Secretary,  within  one  year  after 
issuance  of  such  voluntary  standards,  is  directed  to  review 
and  evaluate  any  existing  voluntary  certification  programs 
or  State  licensure  programs  to  determine  whether  such  programs 
meet  such  standards. 

Section  133  - The  Secretary  is  directed  to  provide  advice^ 
and  assistance  to  the  States  as  necessary  to  foster  establish- 
ment of  appropriate  programs  to  achieve  the  purposes  of  this 
Act.  Such  assistance  shall  include  model  laws. 

Section  134  - The  Secretary  is  authorized  to  make  grants  to 
educational  programs  accreditated  pursuant  to  Section  131. 

Section  135  - The  Secretary  is  authorized  to  make  grants  to 
State  and  professional  organizations  designated  pursuant  to 
Section  131  for  the  planning,  development,  and  establishment 
of  programs  to  carry  out  the  purposes  of  this  Act.  Such 
grants  may  be  up  to  two-thirds  of  the  first  year's  cost  and 
up  to  one-third  of  the  second,  third,  and  fourth  year’s 
costs  for  such  programs. 

Section  136  - The  Secretary  is  authorized  to  make  50  percent 
program  grants  to  State  radiation  protection  agencies  to  carry 
out  the  purposes  of  this  Act.  Such  grants  are  conditioned 
on  State  adoption  of  the  criteria  and  minimum  standards  for 
the  accreditation  of  educational  programs  and  for  the  licensure 
of  radiologic  technologists. 


PART  IV  - FEDERAL  ACTIVITIES 

Section  141  requires  that  Federal  agencies  comply  with 
the  minimum  standards  promulgated  pursuant  to  this  Act. 

Section  142  directs  that  the  President,  within  one  year 
of  enactment,  issue  an  Executive  Order  to  require  that 
Federal  financial  assistance  be  conditioned  on  the  adoption 
of  the  miminum  standards  promulgated  pursuant  to  this  Act. 


PART  V - ADMINISTRATION 

Section  151  requires  that  any  guidelines  and  standards 
be  prescribed  in  accordance  with  5 U.S.C.  553.  The  Secretary 
is  directed  t<5  consult  with  the  Environmental  Protection 
Agency,  State  health  departments,  and  appropriate  professional 
organizations. 


PART  VI  - APPROPRIATIONS  AUTHORIZATION 

Section  161  authorizes  such  appropriations  as  necessary 
to  carry  out  the  purposes  of  this  Act. 
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TESTIMONY  SUBMITTED  TO  HOUSE  SUBCOMMITTEE  ON  HEALTH  AND  THE  ENVIRONMENT  BY 
E . DEL  SMITH  ON  BEHALF  OF  XONICS  INCORPORATED:  AUGUST  1,  1978 

Xonics  Incorporated  is  pleased  to  submit  testimony  to  the  Subcomdttee  On  Health 
and  The  Environment  with  reyard  to  development  of  technology  to  reduce  exposure  in 
medical  radiation . 

' We  have  long  admired  the  initiatives  undertaken  by  Chairman  Paul  Rogers  and  the 
Subcommittee  in  the  health  field  and  are  pleased  to  participate  in  this  undertaking . 

Xonics  Incorporated  has  spent  $14  million  dollars  and  several  years  of  research 
to  develop  an  X-ray  system  to  detect  breast  cancer  without  simultaneously  inducing 
harmful  radiation . We  are  pleased  to  present  to  the  subcommittee  information  concern- 
ing the  new  XERG  X-ray  units  which  are  now  in  the  field  and  in  use  at  radiation  levels 
which  give  reassurance  to  women  who  desire  to  avail  themselves  to  the  newest  technologies 
for  detecting  breast  caiicer . 

We  would  like  to  give  some  background  to  set  the  stage  for  the  medical  advance- 
ment which  our  company  has  achieved  and  then  present  some  cursory  details  on  the 
XERG  system  and  its  deployment  throughout  the  country . Me  also  wish  to  advise  the 
committee  of  the  assesment  of  prominent  radiologists  concerning  this  new  system . 

We  are  aware  that  the  interest  of  this  subcommittee  is  broad  and  we  submit  details 
only  to  exemplify  that  broad  consideration . 

Currently  in  the  United  States , there  are  approximately  five  hundred  million 
medical  diagnostic  X-rays  performed  annyally . From  this  number  alone,  it  is  apparent 
that  these  procedures  represent  a key  element  in  diagnostic  medicine  for  the  American 
population.  Following  the  discovery  of  X-ray,  at  the  turn  of  the  Century , various 
observers  noted  that  deleterious  effects  could  be  observed  from  excessive  exposure 
to  x-radiation.  However , it  was  not  until  World  War  II  that  signiflceuit  scientific 
studies  were  begun  to  properly  begin  the  task  of  determining  what  levels  of  radiation 
could  cause  significant  harm  to  human  subjects.  Ironically,  data  gathered  following 
the  nuclear  explosion  over  Hiroshima  provided  some  of  the  earliest  and  most  useful 
information  concerning  the  subject.  In  essence,  studies  conducted  in  Japan  provided 
nuclear  scientists  with  the  level  of  whole  body  radiation  vhich  is  fatal. 

Although  there  are  different  views  of  the  subject,  generally  it  is  safe  to  say 
that  a population  of  people  exposed  to  250  Roentgens  (R)  of  whole  body  radiation 
over  a period  of  a few  minutes  or  hours  can  expect  half  of  that  population  to  die  in 
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approximately  six  weeks.  On  the  other  hand , it  is  generally  accurate  to  say  that  a 
human  being  (never  undergoing  any  diagnostic  test  (or  therapy)  utilizing  radiation! 
living  at  sea  level  on  this  planet  will  absorb  approximately  250  milliroentgens 
(a  nilliroentgen  (mR)  is  one- thousandth  of  a roentgen)  whole  body  radiation  from 
the  sun  each  year.  Admittedly , this  is  a wide  range  of  safe  to  unsafe  radiation 
exposure,  but  responsible  parties  will  find  it  most  difficult  to  criticize  diagnostic 
radiation  levels  less  than  those  received  naturally  from  the  sun  each  year.  Therefore 
it  would  seem  prudent  to  orient  one's  concerns  toward  attempting  to  develop  diagnostic 
procedures  which  expose  a patient  to  less  radiation  than  he  might  normally  receive  from 
the  sun  annually, 

A word  about  the  mechanism  of  damage  which  radiation  causes  to  physiological 
systems  is  appropriate.  Although  a number  of  scientific  studies , most  of  which  are 
being  funded  by  the  Federal  Government , are  currently  under  way  in  an  effort  to  thoroughly 
elucidate  the  harmful  cumulative  effects  of  low  levels  of  radiation , a major  element 
of  concern  is  the  damage  which  can  occur  to  the  amino  acids  which  are  attached  to  the 
double  helix  carbon  chains  which  form  the  nuclear  material,  of  cells  known  as  DNA  and 
RNA.  Inasmuch  as  each  cell  nucleus  contains  approximately  6 million  stremds  of  DNA, 
with  each  containing  millions  more  amino  acid  groups  (whose  combinations  make  up  the 
so-called  genetic  code)  the  potential  for  altering  adversely  these  genetic  codes  through 
ionizing  radiation  exists.  It  is  believed  that  sufficient  ionizing  radiation  applied 
to  the  DNA  that  controls  cellular  growth  can  create  a chemical  structure  known  as  a 
methyl  dimer,  whereas,  prior  to  the  application  of  radiation , the  two  methyl  groups 
which  form  the  dimer  after  radiation  exposure  were  otherwise  juxtaposed  but  prob^ly 
disassociated  biologically.  The  creation  of  this  methyl  dimer  may  have  the  effect  of 
distorting  the  DNA’s  cellular  growth  function  .and  could  contribute  to  a carcinogenic 
cellular  growth  pattern. 

From  the  foregoing,  it  is  apparent  that  there  is  an  absolute  need  to.*  (a)  fully 
understand  the  cause  and  effect  relationship  between  diagnostic  studies  employing  any 
levels  of  radiation  and  (b)  since  radiological  studies  are  so  critical  to  the  health  of 
the  American  citizenry,  to  strive  for  the  lowest  possible  levels  of  radiation  in  the 
conduction  of  medical  diagnostic  studies. 

It  is  well  known  that  the  radiation  required  to  produce  clinically  valuable 
diagnostic  images  varies  from  one  type  of  diagnostic  study  to  another.  For  example , 
routine  chest  X-rays  can  be  produced  with  radiation  from  30  to  50  mR  to  the  chest  area. 

On  the  other  hand,  routine  mammography , through  the  use  of  silver  halide  film  or 
Xeroradiography,  can  require  as  much  as  800  to  1,000  mR  to  the  breast  for  each  exposure 
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made.  (As  recently  as  5 to  8 years  ago  the  same  exposure  might  have  required 
2,000  to  5,000  oR  per  exposure) . Since  a complete  mammography  examination  requires 
at  least  4 exposures  (2  of  each  breast ) the  total  radiation  required  for  a maasaographic 
examination  has  been  (and  is)  much  greater  than  that  required  for  a routine  chest 
X-ray.  (This  difference  is  primarily  due  to  the  density  of  the  physiological  tissue 
being  examined  as  well  as  the  type  of  diagnostic  information  being  sought). 

There  are  many  reasons  for  conducting  radiological  examinations  of  different 
pafts  of  the  body,  but  a brief  discussion  of  the  subject  of  cancer  detection  may  she d 
some  light  on  the  commercial  need  for  effective  low-dosage  radiological  techniques. 
Approximately  90,000  women  in  the  United  States  are  diagnosed  as  having  breast  cancer 
annually  and  approximately  one-half  of  these  individuals  will  die  from  that  disease 
in  the  following  5 years;  thus  the  5-year  mortality  rate  for  breast  cancer  is  approx- 
imately 50*.  Since  it  takes  about  5 years  for  a breast  cancer  to  grow  to  sufficient 
size  to  be  clinically  detectable  by  radiological  or  other  diagnostic  techniques , the 
medical  community  has  postulated , and  accepts  as  a general  principle,  that  earlier 
detection  of  breast  cancer  through  more  sensitive  diagnostic  techniques,  followed  by 
appropriate  treatment , should  lead  to  a lower  mortality  rate.  Much  of  the  prevailing 
theory  on  this  assumption  is  based  upon  the  reduction  in  mortality  rate  during  the 
past  30  years  which  has  occurred  in  patients  with  carcinoma  of  the  cervix  following 
the  introduction  of  the  Pap  test  which  is  in  wide  general  use  in  the  United  States 
and  Europe  today. 

It  t.ikes  little  imagination  to  recognize  the  medical/econonical  hene/its  to  be 
derived  from  the  earlier  detection  and  effective  treatment  of  any  type  of  cancer. 

The  costs  of  medical  care,  borne  by  society,  not  to  mention  the  agony  borne  by  the 
patient,  associated  with  the  often  protracted  clinical  course  of  patients  with 
terminal  cancer  can  be  readily  demonstrated.  On  the  other  hand,  studies  conducted  at 
UCLA,  and  by  others,  demonstrate  that  the  early  detection  advantage  offered  by  conven- 
tional radiology  may  be  negated  by  repetitive  annual  conventional  mammography,  due 
to  the  possible  induction  of  cancer  in  the  patients  being  screened.  Thus , the  application 
of  the  low-dosage  Xonics  Electron  Radiological  Technique  (XERG) , initially  for 
mammography,  was  derived  from  consideration  of  the  foregoing  state  of  u nderstemding 
regarding  these  variables. 

XERG  is  a patented  silverless  electrostatic  imaging  technique  which  was 
invented  in  the  early  1970's  and  which  enjoys  a significant  advantage  over  other 
techniques  in  that  the  radiation  required  to  produce  a clinical  useful  X-ray  image 
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is  approximately  3 to  4 times  less  than  any  other  techniques  currently  enjoyed.  At  the 
present  time,  XERG  meumographic  systems  are  being  utilized  in  some  25  locations  around 
the  United  States,  with  entrance  radiation  per  exposure  of  approximately  150  mR  to  a 
typical  breast,  with  approximately  half  of  that  amount  being  absorbed  by  the  breast. 
This  type  of  improvement  in  radiation  exposure  for  diagnostic  studies  is  applicable 
to  other  areas  of  the  body  and  appropriate  techniques  for  use  of  the  XERG  system  in 
these  other  areas  of  the  body  are  being  developed  and  should  be  introduced  to  the 
medical  community  within  the  next  2-3  years. 

In  conclusion , we  believe  it  may  now  be  evident  to  this  suboomrai ttee  that  the 
development  of  XERG  system  and  clinical  deployment  of  new  low-dosage  X-ray  units  in  the 
field  has  been  carried  out  on  a very  professional  basis,  one  that  has  been  void  of 
promotional  type  publicity.  But  the  fact  does  remain  that  Xonics  Incorporated  has 
developed  and  placed  in  the  field  clinically  operative  units  which  are  now  available 
to  the  American  public.  The  low- dosage  performance  of  the  XERG  systems  has  been  amaz- 
ingly successful . The  opinions  of  a few  radiologists  in  the  field  might  be  of  use  to 
the  subcommittee.  May  I mention  Doctor  Phil  Strax  of  the  Guttman  Institute  in  New 
York,  Doctor  Saar  Porath  of  Santa  Monica  Hospital  in  California,  Doctor  Gary  Shaber 
of  Thomas  Jefferson  Hospital  in  Philadelphia,  Doctor  Luther  Brady  of  Hahnemann  Hospital 
in  Philadelphia.  We,  of  course,  would  be  pleased  to  provide  additional  Information 
to  the  subcommittee  so  that  an  indepth  assessment  of  the  XERG  systems  in  the  field 
could  be  properly  assessed. 

Finally  we  understand  that  in  connection  with  medical  cost  containment  studies 
undertaken  by  the  federal  government,  it  has  been  mistakenly  asserted  that  in  order 
to  achieve  cost  savings  pursuit  of  low-dosage  diagnostic  X-ray  technolohy  should  be 
abandon  or  de -emphasized.  Perhaps  the  facts  as  we  have  presented  to  the  committee 
today  of  already  in  the  field,  low-dosage  systems  resulting  from  our  industrial 
undertaking  and  with  no  cost  to  the  federal  government  will  be  of  encouragement  to 
Congress  and  of  course,  of  particular  interest  to  this  subcommittee . 
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Blue  Cross* 
Blue  Shield* 


Blue  Cross  Association 
640  North  Lake  Shore  Drive 
Chicago,  Illinois  60611 
312/329-6000 


National  Association  of  Blue  Shield  Plans 
211  East  Chicago  Avenue 
Chicago,  Illinois  60611 
312/943-6181 


July  14,  1978 


The  Honorable  Paul  6.  Rogers 
Chairman,  Subcommittee  on  Health  and  the 
Environment  of  the  Committee  on  Interstate 
and  Foreign  Commerce 
Room  2415 

Rayburn  House  Office  Building 
Washington,  D.C.  20515 

Dear  Congressman  Rogersj 

The  Blue  Cross  Association  and  the  Blue  Shield  Association  appreciate  the 
opportunity  to  present  our  views  on  diagnostic  x-ray  utilization  to  the 
oversight  hearings  before  the  Subcomnl ttee  on  Health  and  the  Environment. 

As  third  party  payors,  the  Associations  are  most  interested  In  providing  a 
quality  product  to  subscribers  at  a reasonable  cost.  Keeping  abreast  of 
efforts  to  curtail  Inappropriate  and  costly  utilization  of  services  Is  a major 
concern  of  our  organization  and  we  welcome  the  opportunity  to  demonstrate 
some  of  the  programs  we  have  initiated  In  support  of  this  effort.  Attached 
are  responses  to  eleven  Issues  specifically  addressed  by  your  staff. 


Again,  we  are  grateful  for  the  opportunity  to  share  our  experiences  and  our 
concerns  regarding  the  use  of  diagnostic  medical  and  dental  x-rays,  and  we 
would  be  most  pleased  to  cooperate  with  your  staff  in  any  way  we  can  to  provide 
additional  Information. 


Sincerely', 


Walter  J.  McNerney 
President 


36-120  0 - 79  - 78 
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For  consistent  Interpretation  of  responses  to  issues  set^  forth  In  this 
document,  we  have  assumed  that  when  questions  are  asked  concerning  our 
reimbursement  policies,  this  means  coverage  policy  rather  than  methods 
of  payment  (rate  calculations,  rate  setting  design,  etc.). 

1)  What  Is  Blue  Cross  Blue  Shield's  present  policy  with  regard  to 
reimbursement  for  diagnostic  medical  and  dental  x-rays? 

Blue  Cross  and  Blue  Shield  Plans  are  autonomous  local  organizations. 
Each  Plan  develops  its  own  reimbursement  policy  consistent  within 
Its  own  operating  environment,  including  requirements  of  group  accounts 
which  are  often  negotiated  between  management  and  labor.  Some  uni- 
formity Is  accomplished  for  national  account  contracts  requiring 
uniform  benefits  across  several  Plan  areas.  The  Associations  develop 
medical  policy  statements  through  our  national  Medical  Advisory 
Committee  and  this  information  Is  disseminated  to  all  Plans  as  an 
advisory  service.  Our  National  Account  contract  policy  (which  Plans 
will  oftentimes  apply  to  local  business  as  well)  with  respect  to  x-ray 
coverage  limits  payment  under  Blue  Shield  contracts  (physician  services) 
to: 

• services  rendered  to  registered  bed  patients  in  a hospital, 
when  such  an  examination  is  consistent  with  the  diagnosis 

i 

or  the  condition  for } which  the  subscriber  was  admitted;  or 

• when  required  as  the  direct  result  of  an  accident  and  when 
such  examination  Is  performed  in  a physician's  office  or 

~ outpatient  department  of  a hospital. 

Specifically  excluded  under  this  policy  are  miniature  x-ray  plates, 
screening  procedures,  x-ray  examination  made  without  film  (fluoroscopes) , 
and  x-rays  not  directly  related  and  necessary  for  periodic  physical 
examinations. 
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Out-of-hospital  diagnostic  x-ray  coverage  can  be  purchased  as  an  optional 
benefit  under  this  Blue  Shield  contract. 

Under  Blue  Cross  contracts  (hospital  payment),  x-ray  benefits  on  an 
Inpatient  basis  will  be  reimbursed  provided  that: 

§ such  examinations  are  consistent  with  the  symptomology 
and/or  diagnosis; 

t hospitalization  was  not  primarily  for  such  tests;  and 

• the  services  are  billed  by  and  payable  to  the  hospital. 
Specifically  excluded  are  x-ray  exams  performed  when  hospitalization 
was  primarily  ordered  for  convenience  purposes.  Hospital  outpatient 
department  x-ray  benefits  are  available  for  accident  situations  and 
medical  emergencies. 

Dental  x-rays  are  considered  a reimbursable  item  when  performed  in 
connection  with  a covered  service. 

These  policy  statements  are  applied  to  National  Account  business  and  are 
Intended  to  curtail  the  unnecessary  use  of  x-rays  without  depriving  the 
physician  of  his  professional  judgment  and  further,  to  discourage  the 
use  of  dangerous  x-ray  techniques. 

Following  are  some  examples  of  local  policy  limitations: 

• annual  dollar  limits  per  contract  or  per  member  for 
diagnostic  x-rays; 

• requirements  for  confirmation  of  diagnosis  before 
reimbursement  of  x-rays  Is  authorized; 
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• payment  exclusion  for  x-rays  done  in  conjunction  with 
periodic  health  exams; 

• payment  for  x-rays  required  solely  by  hospital  policy; 

• initial  treatment  [x-rays]  must  be  within  three  calendar 
days  of  traumatic  injury; 

• x-ray  {and  lab  services)  are  not  payable  on  the  same  day 
as  an  endoscopic  or  diagnostic  procedure; 

• x-rays  are  subject  to  audit  for  diagnostic  quality  if 
performed  by  other  than  a radiologist  or  certain 
specialists  in  their  specialties  (e.g.,  by  an  ortho- 
pedist to  examine  a fracture). 

2)  Is  Blue  Cross  Blue  Shield  aware  of  any  studies  which  indicate  that 
there  is  a significant  Incidence  of  unnecessary  x-rays?  Is  Blue 
Cross  Blue  Shield  aware  of  any  studies  which  indicate  there  is  a 
health  risk  from  x-rays  which  should  be  taken  into  account  when 
considering  x-rays  of  questionable  diagnostic  value? 

The  answer  Is  yes  to  both  Issues.  A library  service  is  maintained 
at  the  national  level  to  screen  medical  journals  and  other  litera- 
ture. Where  appropriate,  we  make  extensive  use  of  national  studies 
and  the  input  of  related  experts. 

More  beneficial  to  us  than  national  studies,  however,  are  the  kinds 
of  utilization  analysis  activities  conducted  by  local  Plans  for  all 
covered  benefits.  Blue  Cross  and  Blue  Shield  Plans  regularly  perform 
this  kind  of  function  as  one  of  many  account  servicing  activities. 
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Pattern  analysts  permits  Plans  to  monitor  utilization  frequency 
both  by  provider  and  account  group.  When  unusual  utilization 
patterns  are  identified,  Plans  may  conduct  field  investigations, 
medical  records  audits  and  medical  consultant  review  specifically 
to  determine  the  cause  of  aberrant  utilization.  When  appropriate, 
corrective  action  is  taken  which  ranges  from  provider  education 
programs  to  stronger  steps  Including  claims  denial.  Because 
utilization  review  Is  conducted  at  the  local  level,  Plans  are  in  a 
unique  position  to  effect  behavior  changes  which  are  responsive  to 
community  needs. 

3)  Does  Blue  Cross/Blue  Shield  have  a mechanism  for  keeping  abreast 
of  developments  in  scientific  thinking  which  may  alter  the  defini- 
tion of  good  practice  and  appropriate  care?  On  whom  does  Blue 
Cross/Blue  Shield  rely  for  such  scientific  Information? 

The  national  Associations  have  a long-standing  and  well-established 
mechanism  for  keeping  abreast  of  new  medical  technology  and  changes 
In  scientific  thinking  to  the  degree  necessary  to  make  the  claims 
review  process  responsive  to  them.  The  national  Medical  Advisory 
Committee,  comprised  of  five  physicians,  meets  approximately  five 
times  per  year  to  review  the  medical  efficacy  of  new  and  existing 
procedures.  A broad  range  of  internal  and  external  resources  are 
available  to  it.  Policies  or  opinions  are  formulated  by  this 
Committee,  subject  to  Board  concurrence.  If  the  Board  does  concur, 
the  information  Is  made  available  to  Plans.  In  an  effort  to  achieve 
consistent  and  current  thinking  on  medical  policy  matters,  the 
Associations'  staff  responsible  for  this  area  have  established  a 
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firm  and  continuojs  communications  link  with  most  specialty  societies 
(a  particularly  sound  relationship  is  established  with  the  American 
College  of  Radiology),  the  fOA,  Medicare,  Medicaid,  OCHAMPUS,  medical 
schools,  the  Federal  Employee  Program  Operations  office,  and  other 
resources  as  necessary. 

In  addition  the  national  Associations  are  Involved  In  several  major 
benefit  design  projects  under  contract  with  government  agencies. 
Specific  to  this  topic  of  radiology  services,  we  have  underway  a 
Cancer  Screening  Benefit  study  under  contract  with  the  National 
Cancer  Institute.  This  study  included  analysis  of  the  most  recent 
clinical  evidence  surrounding  use  of  x-ray  cancer  screening, 
specifically  lung  and  breast.  A medical  advisory  committee  and 
numerous  other  cancer  experts  were  used  in  the  development  of  this 
product. 

4)  _ Describe  the  process  by  which  Blue  Cross/Blue  Shield  decides  to  make 
changes  in  Its  reimbursement  policy,  and  how  It  goes  about  making 
such  changes  once  a decision  has  been  reached? 

Once  again,  each  Blue  Cross  and/or  Blue  Shield  Plan  is  an  autonomous 
organization  and  reimbursement  policies  for  lines  of  business  other 
than  national  accounts  are  handled  at  the  local  level.  Also  coming 
Into  play  here  will  be  variations  of  benefit  design  and  reimbursement 
limitations  negotiated  between  labor  and  management. 

At  the  national  level,  reimbursement  policy  positions  are  subject  to 
approval  by  the  Board  of  Directors.  Through  a standing  committee 
structure  of  the  8oard$,  policy  positions  are  developed  and  approved 
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for  dissemination  to  Plans  for  Implementation.  This  Board  Committee 
structure  makes  wide  use  of  the  special  expertise  required  for  the 
development  of  coverage.  The  national  account  comprehensive  benefit 
contract  so  developed  and  maintained,  must  be  made  available  by  all 
Plans  for  national  account  business. 

5)  Describe  how  Blue  Cross/Blue  Shield  established  its  program  of  second 
opinions  on  certain  surgical  procedures,  l.e.,  what  was  the  Impetus 
for  such  a program,  what  was  the  procedure  for  approval  and  Implemen- 
tation of  the  program,  and  what  is  the  scope  of  the  present  program, 
(all  plans,  selected  plans,  subscriber  option,  etc.)?  What  studies 
are  being  conducted  on  the  long-range  medical  efficacy  and  cost 
effectiveness  of  this  program? 

The  second  opinion  program  for  elective  surgical  procedures  was 
established  on  an  experimental  basis  to  determine  the  cost  and 
quality  implications  of  additional  consultation.  The  programs  are 
voluntary  mechanisms.  To  date,  the  program  is  being  implemented  on 
an  experimental  basis  by  approximately  27  Plans.  These  programs 
have  not  been  in  existence  long  enough  to  have  determined  their 
real  value.  However,  we  have  established  a formal  research  protocol 
to  permit  the  Plans  to  combine  their  experience  to  accelerate  a 
conclusion.  This  will  focus  on  two  essential  determinations:  the 

degree  of  cost  effectiveness  as  it  pertains  to  subscriber  utilization 
of  the  program;  and,  savings  resulting  from  non-confirmed  surgeries. 
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6)  Has  Blue  Cross/Blue  Shield  Initiated  any  studies  of  the  Incidence 
of  unnecessary  medical  x-rays  and  their  cost  (health  costs  and 
dollar  costs)  to  Blue  Cross/Blue  Shield  subscribers? 

Most  Plans  conduct  utilization  review  to  Identify  excessive 
utilization  frequency. 

He  view  ourselves  as  having  two  roles  to  perform  In  encouraging 
appropriate  utilization.  First,  we  create  utilization  data  through 
a variety  of  claims  screening  systems  and  management  Information 
systems.  These  systems  are  used  to  support  the  utilization  review 
departments  in  Blue  Cross  and  Blue  Shield  Plans  In  examining  claims 
for  medical  necessity  and  appropriateness  and  In  performing  pattern 
and  profile  analysis.  For  example,  our  Joint  Profile  System  can 
display  possible  duplication  within  an  episode  of  care  as  well  as 
the  x-ray  ordering  practices  of  an  entire  medical  staff.  Second, 
we  refer  documentation  of  unusual  utilization  patterns  to  professional 
groups  — Internal  and  external  — who  are  technically  competent  to 
evaluate  it  and  have  authority  to  take  appropriate  action.  Such 
groups  include  hospital  peer  review  committees  and  state  and  local 
medical  societies. 

Many  Plans  have  found  the  use  of  utilization  data  a most  effective 
tool  to  educate  providers  and  thereby  effect  changes  in  practice 
patterns.  In  support  of  provider  education,  the  Associations,  with 
the  cooperation  of  the  American  Medical  Association,  have  developed 
a film  for  use  by  Plans  and  professional  societies  which  encourages 
physicians  to  consider  the  cost  implications  of  their  medical  decisions. 
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We  are  seeing  evidence  that  physicians  are  Increasingly  Interested 
In  understanding  the  economic  Implications  of  their  medical  decisions 
and  are  committed  to  participate  meaningfully  In  the  needed  solutions 
to  the  health  care  cost  problem. 

7)  The  Bureau  of  Radiological  Health  of  the  Food  and  Drug  Administration 
has  estimated  that  30%  of  all  diagnostic  x-rays  ordered  each  year  In 
the  United  States  are  unnecessary.  Is  Blue  Cross/Blue  Shield  taking 
any  steps  to  reduce  the  incidence  of  unnecessary  x-rays?  Are  there 
any  steps,  similar  to  steps  taken  by  some  Insurance  carriers  with 
regard  to  control  of  unnecessary  surgery,  that  could  be  taken  to 
control  or  reduce  unnecessary  x-rays?  Would  Blue  Cross/Blue  Shield 
be  willing  to  participate  In  a research  development  effort  with 
respect  to  ways  to  control  unnecessary  x-rays? 

We  believe  that  we  are  taking  steps  appropriate  to  our  role  as  a 
payor  for  health  care  services  to  reduce  excessive  utilization  of 
all  services.  Including  x-ray.  As  discussed  earlier.  Blue  Cross 
and  Blue  Shield  focuses  on  appropriate  data  collection  and  display 
and  circulation  of  that  data  to  professionals  whose  responsibility 
It  Is  to  modify  practice  patterns. 

At  the  national  level,  the  Medical  Necessity  Program,  Initiated  in 
April  of  1977  by  the  Blue  Shield  Association  and  with  the  cooperation 
of  the  American  College  of  Physicians,  the  American  College  of 
Radiology,  and  the  American  College  of  Surgeons,  has  helped  to 
disseminate  cost  and  quality  consciousness  among  the  medical  pro- 
fession. 
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Included  In  this  program,  to  date,  are  44  procedures  (of  which 
six  are  radiology)  which  are  considered  to  be  outmoded,  redundant 
when  performed  In  combination  with  others,  unlikely  to  yield 
additional  Information  through  repetition,  or  of  unproven  value, 
and  which  should  be  subject  to  special  review  before  payment  Is 
made.  The  Medical  Necessity  Program  Is  an  ongoing  one,  which  will 
continue  to  Identify  procedures  for  Inclusion  In  the  above  categories. 
Individual  Plans  have  been  encouraged  to  extend  It  through  local 
medical  groups,  and  some  are  doing  so.  The  Health  Care  Financing 
Administration  has  recently  adopted,  with  some  modifications,  this 
program  for  Medicare  Parts  A and  B. 

We  do  not  believe  that  second  opinion  programs  in  use  for  surgery 
could  be  appropriately  expanded  to  x-ray.  Unlike  most  surgical 
procedures,  x-ray  Is  a diagnostic  tool,  and  from  both  a cost  and 
quality  standpoint,  does  not  lend  itself  to  additional  consultation. 
While  awaiting  a decision  on  the  medical  necessity  of  x-rays,  the 
risks  to  the  patient  arising  from  treatment  delay  may  Increase. 

Length  of  hospital  stay  Is  also  Increased  without  adequate  justifica- 
tion for  the  added  cost. 

Finally,  with  respect  to  Blue  Cross  and  Blue  Shield  support  for 
additional  research  efforts  to  determine  x-ray  utilization  criteria, 
the  Associations  would  be  pleased  to  work  with  Plans  to  coordinate 
their  resources  In  such  activity. 
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8)  The  Environmental  Protection  Agency  has  developed  guidelines  for 
the  use  of  diagnostic  x-rays  In  Federal  health  care  facilities. 

Has  Blue  Cross/Blue  Shield  examined  these  guidelines?  Would  you 
provide  Blue  Cross/Blue  Shield's  reaction  to  these  guidelines, 
both  generally  and  to  each  Individual  guideline.  Should  similar 
guidelines  be  developed  and  supplied  to  the  non-Federal  health 
sector? 

We  have  reviewed  the  guidelines  developed  by  the  Environmental 
Protection  Agency  with  respect  to  the  appropriate  use  of  x-ray 
services  In  Federal  health  care  facilities.  The  guidelines  appear 
to  address  three  areas.  First  they  deal  with  the  professional 
disciplines  and  expertise  required  for  use  of  radiology  services. 
Interpreting  this  section  on  the  whole  to  mean  that  only  profes- 
sionally qualified  health  personnel' should  be  involved  in -the 
services,  we  find  this  to  be  consistent  with  our  views.  We  limit 
Blue  Cross  and  Blue  Shield  reimbursement  to  qualified  professionals. 

Second,  they  identify  a set  of  procedures  contraindicated  on  a 
routine  or  screening  basis.  We  feel  that  this  too  is  an  approach 
consistent  with  that  utilized  in  Blue  Cross  and  Blue  Shield  Plans. 

Third,  the  guidelines  deal  with  the  technical  quality  and  safety  of 
x-ray  use.  We  do  not  believe  that,  in  general,  we  have  an  evaluative 
role  In  this  area.  There  are  some  exceptions.  Radiological  safety 
Is  addressed  by  hospital  staff  guidelines,  radiology  peer  review 
committees,  state  and  Federal  regulations,  etc.  Other  organizations 
such  as  the  Joint  Commission  on  Accreditation  of  Hospitals  and  the 
American  College  of  Radiology  have  a responsibility  for  evaluating 
these  guidelines  for  application  to  the  non-Federal  sector. 
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9 & 10)  What  Is  the  dollar  value  of  Blue  Cross/Blue  Shield's  reimbursement 
for  x-rays  for  each  of  the  years  from  1973  through  1977,  and  what  is 
the  value  of  Its  reimbursement  for  1967? 

1$  it  possible  to  estimate  how  many  Individual  procedures  this 
entails  and  If  this  data  is  not  presently  available  would  it  be 
possible  to  develop  a data  system  which  could  track  numbers  of 
and  costs  of  procedures? 

These  data  are  not  collected  on  an  aggregate  basis  for  the  entire 
Blue  Cross  and  Blue  Shield  population.  However,  It  Is  captured  on 
a local  Plan  basis  by  account  in  the  case  of  larger  national  contracts 
or  where  needed  for  rate -making  purposes.  Some  cost  and  frequency 
information  on  diagnostic  x-rays  for  enrollees  in  the  Federal  Employee 
Program  (high  option  subscribers)  Is,  however,  maintained  on  an 
aggregate  basis.  This  Is  Blue  Cross  and  Blue  Shield's  largest 
national  account  and  represents  approximately  7 percent  of  our  total 
business. 

The  attached  data  represent  Blue  Shield  expenditures  for  x-ray  services 
under  the  FEP  Program.  These  services  may  include  physician  interpre- 
tation, technical  component,  or  physician  reports  on  x-rays,  or  any 
combination  of  these.  Blue  Cross  payments  to  hospitals  for  x-ray 
services  are  considered  part  of  ancillary  services  and  are  not 
separately  identifiable  from  aggregate  history  files.  It  would  be 
possible  to  construct  a system  to  track  numbers  and  individual  costs 
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of  Inpatient  x-rays,  but  this  would  Involve  changing  hospital 
billing  practices  as  well  as  data  capture  methods  and  would  be 
very  expensive.  Our  own  data  needs  do  not  warrant  the  expense 
to  our  subscribers. 

It  should  be  pointed  out  that,  although  the  FEP  Program  does 
provide  coverage  for  diagnostic  x-ray  coverage  as  a basis  benefit 
to  all  Its  subscribers,  this  is  not  true  of  all  contracts. 

Estimates  could  be  made  and  these  data  extrapolated  for  future 
comparison;  however,  for  the  moment  we  are  reporting  the  data  at 
face  value. 

It  must  also  be  noted  that  this  is  not  a report  of  Individual 
procedures  performed,  but  of  claims  processed.  Claims  may  Involve 
only  one  x-ray,  or  a series  of  x-rays  which  are  reported  on  a single 
claim  form.  When  observing  utilization  experience  changes  between 
the  years  1967  and  1977,  it  is  Important  to  keep  in  mind  certain 
factors  influencing  this  change.  The  Blue  Cross  and  Blue  Shield 
subscriber  population  base  changed  dramatically  along  with 
administrative  techniques,  billing  practices  and  other  organized 
programs  effecting  change.  Medical  technology  has  had  a tremendous 
impact  In  terms  of  making  available  a wider  range  of  medical  services. 

11)  Is  it  possible  to  derive  any  Information  from  existing  Blue  Cross/ 

Blue  Shield  data  with  regard  to  differences  in  cost  and  utilization 
of  x-ray  procedures  which  may  exist  on  a regional  or  geographical 
basis? 
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It  Is  possible  to  compile  utilization  data  on  a regional  basis. 

The  Associations'  Health  Economics  Research  Department  Is  working 
at  this  time  with  the  Health  Care  Financing  Administration  to 
develop  a data  base  which  will  address  regional  cost  variations  on 
a limited  basis.  This  study  can  be  expanded  to  Include  a broader 
range  of  services,  but  only  at  Increased  cost. 


[Whereupon,  at  4:35  p.m.,  the  subcommittee  adjourned.] 
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